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1.0 INTRODUCTION
1.1 Project Description

The objective of the EE/CA and FI/FS support sampling is to further determine the extent of
contamination at the Site beyond that already defined by previous site investigations. A brief summary
of the Site location, general Site physiography, hydrology, and geology is included in the EE/CA and
RI/FS Support Sampling Plan. . A description of the data already available and data collected as part of
this investigation will be included in the final EE/CA and RIU/FS report.

12 Data Validation

The analytical results generated for samples collected during this project will be the basis for any
remedial action that takes place in the future. Data validation, in general terms, is a process that can
determine if the analysis that has been performed conforms to specifications. Data validation also
determines if the results are fit for use.

Data validation, in specific terms, is a complicated process whereby all of the hard copy instrument
printouts (e.g, PCB chromatograms) associated with the samples are carefully examined. In order to
demonstrate if the results from these samples are quantitatively and qualitatively reliable, the data must
satisfy the following data quality indicators:

Accuracy - A measure of how close a result is to the true value (i.e., analyzing a performance
evaluation sample).

Precision - A measure of the reproducibility of the measurements under a given set of
circumstances (i.e., analyzing the same sample twice and comparing results).

Representativeness - A measure of how a single (small) sample is indicative of a much larger
sample (i.e., Will a sample collected at the top of a tank give the same results as one collected
at the bottom?).

Completeness - A measure of the amount of valid data obtained from the measurement system
compared to the amount that is needed (i.e., If one is analyzing a sample for ten very simular
compounds and the analysis for two of these compounds is valid, is there enough information
to fulfill the objective?).

Comparability - A measure of the confidence with which one data set can be described as
similar to another. (i.e., If one uses pH paper, does that pH number compare well with the
number obtained by the laboratory using a pH meter?).

A complete description of Environmental Standards' data validation procedures is described in Section
2.1.1 of this data validation plan.
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2.0 SCOPE-OF-WORK
2.1 Quality Assurance Qverview

Environmental Standards has the resources, qualifications and experience to become part of the project
team in support of Solutia in this very important project without joint-venture subcontractors and
without having to hire new personnel specifically for this project.

2.1.1 Data Validation

Environmental Standards has numerous volumes of internally developed data validation and report
writing SOPs. Data Validation SOPs necessary for this project are presented in Appendix A. The
Scope-of-Work outlined in the Support Sampling Plan, which will involve the validation of data
generated during the investigation and remediation (when necessary), is consistent with the experience
and capabilities of Environmental Standards.

According to the Support Sampling Plan, the analyses for this project will be performed in accordance
with SW-846 analytical methods. This item brings up an issue which should be noted prior to the start-
up of the project. The current EPA guidelines for data validation are directly applicable to the
Superfund (CLP) analyses and do not necessarily apply to SW-846 analyses in many circumstances.
For example, the current data validation guidelines for the pesticide/PCB analysis covers areas such as
dual column results comparisons, Flonsil cartridge checks, and resolution check standards which are
not required by Method 8081A and might not be performed by the laboratory. In addition, there are
no EPA guidelines for the validation of data for the herbicide analysis by GC. Accordingly, it is not
always appropriate to rigorously apply the EPA CLP guidelines when validating data from SW-846
analyses. Environmental Standards recognizes the importance of this issue, and has addressed these
items in our corporate SOPs.

A final note is that the performance of the data validation will be based on the USEPA Data Validation
Functional Guidelines, 1994

2.1.1.1 Data Validation Details

For data validation, a report will be prepared for each data package that provides a detailed assessment
of data review activities and results. In addition, the pertinent information will be summarized in a
transmittal letter signed by the Environmental Standards' chemist and senior chemist that have
prepared/reviewed .the report. The general format of an Environmental Standards' quality assurance
review (data validation report) is presented on Table 1.

One original of each 10-15 page (typically) narrative report (including qualified spreadsheet summary
data tables, the completed assessment checklists, the telephone record logs, and a transmittal letter)
will be issued to Solutia for each data package received. The data package will be archived by
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Environmental Standards once validation has been completed.

For standard turn-around time, Environmental Standards will provide complete validation reports to
Solutia within 28 calendar days of Environmental Standards' receipt of each data package If
requested, faster turnaround times may be negotiated.

The data package deliverables will be "CLP like" or EPA Level IV (complete deliverables inclusive of
raw data). Environmental Standards, Inc. assumes that project laboratory will provide a computer disk
deliverable of the analytical results. This computer disk will present the data necessary for input into
the project analytical database. Environmental Standards will record the appropriate qualifier codes and
data validation findings on spreadsheets that are generated from the database. Environmental
Standards will verify through this process that the laboratory electronic deliverables match the
hardcopy analysis reports.

Data validation will be performed to include two areas: (1) compliance to the project-specific methods,
the published methods and/or the requirements in the QAPP, and (2) usability based on the USEPA
Data Validation Functional Guidelines. Compliance issues include not only checking if the laboratory
performed the analysis properly but also checking for transcription errors and data package
completeness.

2.1.12 Data Validation Report Format

A proposed format for the quality assurance reviews is presented in Table 1. The reports will be
prepared by Sample Delivery Group (SDG) for ease of associating samples to reports. Based on the
quality assurance review, specific codes will be placed next to results on the analytical data summaries
(and/or updated directly onto the database - see Section 2.1.4) which can, at a glance, provide an
indication of the quantitative and qualitative reliability of each result. The definitions of these qualifier
codes (viz., glossary) will be provided with the report. The validated data summaries will be provided
with the quality assurance reviews (validation reports). The narrative portion of the quality assurance
review will be prepared using Microsoft® Word.

2.1.1.3 Data Package Deliverables (Hardcopy and Electronic)

The Environmental Standards’ QA Chemist assigned the data package for validation will perform an
initial completeness check of the data to make sure all of the required items are present in the data
package. If not, the laboratory will be contacted by Environmental Standards' Data Validation Task
Manager and requested to provide the missing information. (Solutia will be notified of the
communication).

Electronic deliverables (analytical results on disk or data file transfer from the database over phone
lines) will be printed out to verify that all necessary information is present and the results will be
verified against those reported on the analytical summary forms (Form I's). Minor (transcription)
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TABLE 1

FORMAT OF ENVIRONMENTAL STANDARDS' DATA VALIDATION REPORT

TRANSMITTAL PAGE
COVER PAGE

TABLE OF CONTENTS
INTRODUCTION AND SAMPLE LISTING

SECTION 1
1. Introduction

The introduction section will briefly state the number of samples analyzed, the laboratory(ies) that
analyzed them, the parameters analyzed and the methods used.

2. Laboratory Compliance

This section of the draft report will specify any correctable and/or noncorrectable deficiencies that were
identified relative to the organic, inorganic, radiclogical and wet chemistry requirements. Appropriate
SW-846, or project citations will be provided for each item listed. This section will also specify all
discrepancies between the reported data and the raw data. The final report will provide a description of
the laboratory's corrective actions with regard to deficient items addressed in the draft report.

3. Data Qualifiers

This section will present qualifiers that should be considered in order for the data to best be utilized,
including a detailed assessment of the degree to which the data have been compromised by any deviation
from protocol (i.e., lack of analytical control, QC failure, etc.). For every statement made in this section,
there is a subsequent finding that justifies the qualifying statement. These qualifiers/findings are
presented as bulleted items in order of importance relative to their impact on the data set. The data
qualifiers will be presented in three subsections: organic data, inorganic data, and radiological/wet
chemistry data. Within each subsection, the qualifiers will be presented by fraction.

SECTION 2
This section will include the qualified data tables, including a giossary defining the qualifier codes. These
qualified data tables will be presented in the order of organics, inorganics and wet chemistry parameters.

SECTION 3
The organic data validation report is fully supported by a documentation appendix and completed
validation checklist. For every qualifier made in the report, there is a photocopied page of laboratory data
that is used in support of the reviewer's comments. All QC summary forms, as well as the reviewer's
worksheets, are presented in the support documentation.

SECTION 4
The inorganic data validation report is also fully supported by a documentation appendix and completed
validation checklist in the same format as the organic data. All QC summary forms, as well as the
reviewer's worksheets, are presented in the support documentation.

SECTION 5
The wet chemistry data validation report is also fully supported by a documentation appendix and
completed validation checklist in the same format as the organic data. All QC summary forms, as well as
the reviewer's worksheets, are presented in the support documentation.

SECTION 6
This section of the quality assurance review will contain the laboratory case narratives and the field and
laboratory Chain-of-Custody Records.
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errors will be corrected by Environmental Standards. However, major problems noted with the data
disk or data file will necessitate contacting the laboratory. Solutia will be notified of this
communication with the laboratory. The print-out of the resuits will be kept with the data package and
the data disk will be stored at Environmental Standards until the problem is resolved.

2.1.1.4 Data Package Receipt

Data packages arriving at Environmental Standards are received at the front desk and manually logged
onto a receipt logbook by the Environmental Standards' Data Clerk. In addition, pertinent information
(SDG number, fractions, number of samples and turn-around time) is entered on a project tracking
board and the Data Validation Task Manager is informed of the arriving data package. The package is
date stamped and a photocopy of the transmittal letter is filed in the project folder. A notation
indicating the presence or absence of a data disk is made on the cover page for the data package. The
data package is then relinquished to the Data Validation Task Manager for assignment a QA Chemust.

2.1.1.5 Data Validation Assignments

Weekly meetings are held for Environmental Standards' chemistry staff to discuss project issues and
work in-house. At this time the data packages for the project will be distributed to the staff chemists
along with project summaries stating important information such as applicable regulatory requirements,
project-specific requirements, turn-around times and laboratory problems noted in previous data
packages. Distribution of work is based on the available QA chemists and their areas of expertise.
Daily work assignment sheets are utilized by each Data Validation Task Manager. In addition, a large
common board is used to show on which projects individual chemists are currently working. This
board is updated on a daily basis by each Environmental Standards' QA Chemist. If necessary, a
chemist can check the board and inform all chemists working on a specific project (via inter-office E-
mail) of an important issue/problem that has been observed in a data package. Each Data Validation
Task Manager checks on a daily basis the progress of the staff chemists to ensure that the tum-around
times are met for each and every data package.

2.1.1.6 Level of Review

The data validation is performed by reviewing the full CLP data package inclusive of all raw data. This
level of validation is what Environmental Standards is best known for. Compliance issues as well as
data usability are addressed in the quality assurance review. EVERY positive field sample result is
recalculated from the instrument responses to the final (reported) result. Every noncompliance issue
stated in the report is fully substantiated in the Support Documentation section of the report. Based on
the data validation performed, the QA chemist modifies/qualifies the data summary table (and/or the
database) of the reported laboratory resuits.

Environmental Standards has several electronic tools to assist in automating the validation of the data.
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These include Microsoft® Excel macros which calculate and display various quality control measures
such as field duplicate/triplicate precision and technical holding times. In addition, Environmental
Standards uses a Microsoft® Excel macro/database to compare relative peak height/area ratios for the
identification and quantitation of positive results for PCB Aroclors.

2.1.1.7 Senior Technical Review

After the Environmental Standards' QA chemist has thoroughly reviewed the data package, a report is
generated and sent through word processing (via internal network access) and technical editing. The
QA chemist also prepares the Support Documentation section of the report and provides all matenals
(report, support documentation, and data package) to a Senior QA chemist for review. The Senior
QA Chemist is responsible for ensuring that all items mentioned in the report are correct, clear, concise
and well-documented. The Senior QA Chemust also checks that the data qualifier codes which appear
on the data summary tables are appropriate and correct and that they are consistent with the findings in
the report. As a final check, the results reported on the data tables are checked against the analytical
summary forms; any differences between the two sets of results must be explained in the report and
fully documented in the support documentation. The Program Manager reads and signs every report
issued by Environmental Standards.

2.1.1.8 Tum-Around Time

Environmental Standards will provide one original of the data validation reports to Solutia within 28
calendar days (standard turn-around) of the receipt of each complete data package at Environmental
Standards. The one exception to the specified 28-calendar-day turn-around time is that if the data
package is incomplete and the laboratory must be contacted to provide mussing data, the tumn-around
time will be extended by the number of days that the laboratory takes to provide the missing
information to Environmental Standards.

2.1.1.9 Reporting and Data Archive

After word processing, technical editing and senior review, the quality assurance report and data
summary tables are finalized by sending the report through the system once again (QA Chemust check,
Senior QA Chemist review, word processing and technical editing) to assure that the report is correct
and complete. The final report and tables are printed out and organized in binders with the support
documentation. The original report will be sent to Solutia. The raw data and a second copy of the
report are archived at Environmental Standards in a labeled box. Tracking of the location of all reports
is performed with a database which lists reports by report number, archive box number, date issued and
SDG. The database is kept in a limited access area of Environmental Standards.
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2.1.1.10 Complete Validation Report

For the purposes of this proposal, certain assumptions would be made concerning the final production
of the validation reports. These assumptions include:

Environmental Standards will be provided a laboratory disk deliverable and/or will have access
to the data on the database which will be in a format in which MicroSoft® Excel data summary
spreadsheets can be generated with minimal reformatting.

A comprehensive evaluation of all raw data that is provided in the appropriate deliverable will
be evaluated in detail including a rigorous evaluation of the chromatography for PCB data (as
opposed to a percentage of the data "spot-checked").

Validation will utilize Environmental Standards' internally developed proprietary automated
software tools (e.g., evaluation of PCB data, holding times, etc.

Validation will develop/follow Environmental Standards' intemal SOPs for the
evaluation/validation of data (SOPs are presented in Appendix A).

A comprehensive 10-15 page quality assurance review (validation report) will be prepared for
EACH data package validated.

One onginal and one copy of each quality assurance review and an updated disk (and/or
database update) will be issued via US Mail to Solutia. During urgent turn-around time
situations, reports will either be electronically transmitted or Faxed.

2.1.2 Real-Time Laboratory QC Corrective Action

Often, project teams involved in a project such as this one are not informed about laboratory QC
problems until the data packages are delivered from the laboratory, 30-60 days after samples are
collected. As such, Environmental Standards recommends that the laboratories participating in this
project be required to contact the project team immediately (by phone and fax) upon the discovery of
any QC issue that may result in even the qualification of a data point. After Environmental Standards is
informed of the QC issue, Environmental Standards will contact Solutia and recommend the course of
action that will minimize the impact on the data quality. Similarly, if a decision is made to resample the
sampling point and the problem is communicated quickly, potential expenses resulting from the
sampling contractor remobilizing will be minimized.
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3.0 PROJECT STAFF AND ORGANIZATION

Environmental Standards has organized an experienced professional staff to perform data validation for
this project. The members of the Environmental Standards project team presented below are uniquely
qualified to perform the required QA functions. Additionally, Environmental Standards' large
chemistry staff provides ample capacity to complete high-volume data validation.

3.1 Project Staff, Responsibilities, and Qualifications

Environmental Standards' project staff members and their responsibilities are presented below. The
experience and qualifications of each Environmental Standards chemistry staff member that will be
available to participate on this project are presented in the Professional Profiles included in Appendix
B.

3.1.1 Program Manager

Ms. Kathleen A. Blaine will serve as Environmental Standards' Program Manager. As Environmental
Standards has placed a high priority on this project, Ms. Blaine will serve as the key administrative and
technical contact, thus providing Solutia with direct access to an officer of Environmental Standards.
Dr. Jill B. Henes will be the designated secondary contact (also a company officer). Ms. Blaine will be
responsible for coordinating the various work elements, scheduling the various tasks, maintaining
budget control, and reviewing all validation reports, and correspondence prior to their release to
Solutia. Ms. Blaine will also track the technical efforts and ensure that sufficient staff and resources are
available to complete the required tasks, and will perform budget and schedule oversight consistent
with Environmental Standards' commitment to Solutia. A complete summary of Ms. Blaine's
experience and credentials is presented in Appendix B of this proposal.

3.1.2 Data Validation Task Manager

Dr. Jill B. Henes will serve as the Data Validation Task Manager for this project. Dr. Henes’
responsibilities will include tracking the analytical data deliverable receipt schedules to allow proper
allocation of internal staff resources to this project. This will require routine communication and
coordination with laboratory management personnel. Dr. Henes will be responsible for matching the
laboratory data deliverables (summary package, reduced-CLP or full CLP) with the project validation
requirements and assigning staff to perform the validation efforts. She will track the progress of the
various validation efforts to ensure compliance with delivery schedules to Solutia. She will further be
responsible for preparing budgets for the validation of project data, senior technical review of the data
validation reports, assistance in the management of the data associated with the project,
preparation/revisions to data validation SOPs (as required) for the review of data, and data validation
training of staff’ quality assurance chemists relative to project specific requirements. A complete
summary of Dr. Henes’ experience and credentials is presented in Appendix B of this proposal.
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3.13 Senior Quality Assurance Staff

Dr. Jill Henes, Ms. Meg Clark, Ms. Ruth Forman, Mr. Donald Lancaster, Ms. Kathy Blaine, and Mr.
Stephen Zeiner are the Environmental Standards Senior Quality Assurance Staff that will be assigned
to participate in data validation tasks of this project as necessary. Under direction of the Program and
Task Managers the responsibilities of the Senior Quality Assurance Chemists will be to track, assign,
and provide technical oversight of individual Sample Delivery Groups (SDGs) of analytical data
requiring validation. Further, the Senior Quality Assurance Staff will be responsible for technical
review of quality assurance reports prior to their distribution to the Program Manager for final review.
Complete summaries of the Senior Quality Assurance Staff is presented in Appendix B of this
proposal.

3.1.4 Quality Assurance Chemists

Quality Assurance Chemists will be assigned to the project as necessary to conduct the data validation
tasks. Their responsibilities will include performance of data verification, compliance screening and/or
validation; preparation of support documentation; and preparation of draft data review reports for
internal senior review.

3.1.5 Administrative/Support Staff

Environmental Standards' support staff is structured into work groups identified as Production, Word
Processing, Technical Editing, and Accounting. The responsibilities of Production and Word
Processing for the project will be to coordinate report preparation and production to meet project
schedules. All correspondence and reports produced by Environmental Standards are reviewed for
grammatical errors and edited by a staff technical editor. Accounting support for production of
project-specific budget or management summaries will be internally provided as necessary.

32  Environmental Standards' Approach to Managing Variable Work Loads

Environmental Standards has several in-house procedures to manage work loads and variable project
schedules. First, communication with clients is of primary importance. The various Environmental
Standards Managers' maintain routine contact with their clients to determine schedule changes and to
determine project priorities. Task Managers meet on a weekly basis with the Program Manager to
discuss project schedules, to evaluate current and projected work load, and to determine project
priorities.

Environmental Standards Data Validation Task Managers track data validation work loads by using a
Project Tracking Form, which contains the date on which a data package was received by
Environmental Standards, the laboratory project number, the analyses performed, the number of
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samples in the data package, the date on which the data package was assigned to QA, a notation
specifying whether the data tables have been prepared, the date on which the draft and final report is
due, and the date on which the report was sent. Additionally, each Senior QA Chemist tracks similar
information for each chemist assigned to his or her work group.

The above information is updated on a daily basis and submitted to the Program Manager for review
in order to determine the available resources. This information is also used in the weekly scheduling of
meetings discussed above. Environmental Standards is well suited to be part of the project team and
has a significant number of trained, experienced staff members to complete work of significant
magnitude on schedule.

The Program Manager will conduct routine scheduling meetings with the various task managers to
review project schedules and commitments. The Program Manager will be responsible for
coordinating the work orders to prevent work load capacity problems. Conflicts with project
schedules are expected to be nonexistent or minimal because of Environmental Standards' ample
resources.
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APPENDIX A

ENVIRONMENTAL STANDARDS INC.
DATA VALIDATION

STANDARD OPERATING PROCEDURES
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SUBJECT: Mercufy-Séafidatioa SOP
~... PAGE’10f26
L DATE: 7/3/98
+REVISION: 0

|8 Introduction
This Standard Operating Procedure addresses th&data
of data for the analysis of aqueous; and soh&«sqmples by SW-846 methods 74
7471A These methods are COldr"'v: tquc\absorptxon procedures. Sam )ﬁ\s@g

YT

edazed to the elemental state througksaggg'

(¥ ith the dates of sample receipt and analysis on the
@lﬂm ﬂVs and the raw data. Examine the sample records
e&rmme if samples were preserved.

ﬁ fﬁ Aqueous samples: 28 days; preserved to pH <2 with HNO3
Solid samples: 28 days; cool to 4+2 C°

2. Mercury digestion involves 100 mL initial volume to 100 mL final volume

for aqueous samples and either three 0.2 gm aliquots or one 0.6 gram aliquot
initial sample weight to 100 mL final volume for soils.
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SUBJECT:; Mercur?‘“‘fﬁhdancn SOP
e PAGE 20of 26
L LiST DATE: 7/3/98
+ REVISION: 0

D. Actions:

&y 's@ld be written in the quality 2 @ ey
g ingsiddate of sample et If g

ngﬁhon for aqueous samples.

Wo. dngestxobs- AT

Lo Ris Y i:lgw'hot plate, soils by microwave,
“and aqueous byjbot e B 5%
L"\',§ v N y .;Q\v

o

‘ 35: in the digestion, a noncorrectable
o m\he quality assurance review.

Show X

' m bgs, “a correctable deficiency should be noted in the quality
3 geview. Contact the laboratory to venfy sample digestion

eights if necessary.
; - pH of an aqueous sample is >2 but <6, flag all positive results for
. mercury “J” and “not-detected” results for mercury “UJ” (“UL” for Region

9. If the pH of a sample is >6 for the mercury analysis, flag positive results for
mercury “J” and flag “not-detected” results for mercury “R.”

10.  Client should be informed immediately (via telephone) if the pH is not
appropriate.
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SUBJECT: Mercury*¥alidation SOP
-~~~ PAGE' 30f26
.ol DATE: 7/3/98
<"+ REVISION: 0

e «Q

'n’res :_ﬂfg‘ﬂl positive results for

11 [f samples are analyzed outside of holdif
mercury “J” and “not-detected” resuhatfa: mercury
I1I) for the samples. If the holding-imes ar
results for mercury “J” and flag got—d“ 60
Holding times are conmde&é« "“g«rossTy exceeded if a sample anﬁlyms-

‘UY” (“UL” for Region
gossly exceeded, flag posmve:"j‘

iph0 @ertam how the temperature was 0
on: .mu. applied. £A3

S x$ samples,
§sﬂf'm flagging
% * (“UL” for

“ temperatures >10°C,
) Register specifies

\\\) \\‘5\\« 3

N ”"‘RBVICW [tems:

X calibration curves.

4 Verify that all ICV and CCV recoveries fall within the required recovery
ranges.

5. Check the raw data to verify that the calibration standard values were
transcribed correctly onto Form II’s (check all values). Recalculate the ICV
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SUBJECT: Memu‘jéyahdatlon SOP

. "PAGE: 40f26
_DATE: 7/3/98
REVISION: 0

and CCV percent recoveries (%oR) aad\@;x}’y thgi’the recalculated value

agrees with the laboratory-reported salires on the Form I’s.

ples or every 2 hours, whichever
phshed by exammmg the rawdata*\and

analyzed and after every 10 %g}r ¥
is more frequent. This éin"hc ey

md “;ach time the instrument is set up.
ag least @@an &0s° one of which should be at the
quantltatlon/remrtm stH ». Tul estabhshmg the analytical curve.

iills Fia, all samples up to the previous acceptable CCV
: _ d Tt is preferable that the Initial Calibration Verification
ve a concentration different from that used for initial

. Yhe ICV must be analyzed immediately after the daily calibrations.

¥ A CCV should be analyzed after every ten analytical samples or
every 2 hours, whichever is more frequent, prior to sample analysis,
and at the end of the analytical sequence. Note that the concentration
of the CCV does not necessarily have to be different than that of the
ICV. The CCV should be at a concentration at or near the mid-range
of the calibration curve.

b. To verify linearity near the quantitation/reporting limit, the
laboratory should analyze a standard at the quantitation/reporting
limit (called the CRA standard). The CRA standard should be
analyzed before all samples have been analyzed.

.
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SUBJECT: MeéteuryVakidation SOP
. PAGE sof26

oo DATE 773,
. REVISION: 0

C. For mercury analyses, cahbraImdStandard&.sﬁould be prepared at the
time of analysis. The tml;‘,»@ﬁd da%e Qf standard preparation and
analysis should be docum

d.
e. > edtregtion 1$apceptable if it is performed af;efsggm s¥mple
or aﬁerm&c and CCB analysns Resloping the: iiig{.{ﬁmem is
SNl
D. Actions &3

P "\"}

vw\ﬂ*‘

, }"formed usm& thgoonrecé ﬁumber of standards and
nks, a no,qcorrectab?@ deficighay:

m*shmld .be written in the quality

[Is are not mcludqg.,m@ Il

should be wnttep.sm{@t qY(iﬁﬁ? assurance review. If necessary, contact the
laboratory a.n@’\éi it for submission of missing items

Ifan E dard was not used for the ICV and the laboratory did
not u sepaw{e source and different concentration (other than what was

f@d&hhxg\ﬁon) for the ICV, a noncorrectable deficiency should be
tlen uﬁﬁeﬁuahty assurance review.

Yefovery of an analyte in an ICV or CCV falls outside the required

very criterion, and the laboratory did not terminate the analysis,
recahbrate and reanalyze all associated samples back to the last compliant
CCV, a noncorrectable deficiency should be written in the quality assurance
review. Note in the deficiency whether the data usability of the associated
samples was affected or not.

5. If the concentration or recovery of an analyte in an ICV or CCV (or the

CRA) was misreported on a Form II, then a correctable deficiency should be
written in the quality assurance review.
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SUBJECT: Méroury ¥ alidation SOP
<w. PAGE: 60f26

“ruee- DATE: 7/3/98

REVISION 0

6 If an ICV and/or CCV were not analyzed: : the _vg:eper frequency or in the
appropriate sequence, then a noncofréctable deﬁeiency should be written in
the quality assurance review. Nd:e‘ \{neqme bétween any CCV analysis and
either the analytical sample befor\e”or theg B after should not be any longer
than the time between anX tw ecutw’e analytical samples.

«/:u‘.n

7. If a CRA standard was o alyzed at the approprate concemtamfm, in the‘

appropriate seq;@c \or, at sthe appropriate frequency, ;
ng the quality assurance review.

Adva 'm@lalyzed as

T

.ihgncorrectabl

A ae deﬁc;mcyghould ¥ included in the quality
msprance review. In ..~. on, if t.h@ﬁm _' date of standard preparation is
“fyt in the Fgw f@g ectatgfg’fﬂ&ﬁc\aq -»',ﬁ'éhould be written in the quality
assurance rev Wr‘?“&?’ Vo P o

If the results a?‘ the 1GV4

the proper (tempo
assurance rewewswg‘;.

If the ICV or CCV %R falls outside the acceptance windows, qualify
s according to the following. The qualification should be applicable to the
preceding samples and the samples following the recovery for the CCV out
of crterion. If the ICV is out of criterion, the entire sequence would be
qualified. The following are policy by Region II and recommended by
Region I and the Functional Guidelines. Qualify only samples before and
after CCVs with poor recoveries. If the ICV is outside critenion, qualify the
samples of the entire analytical sequence.

Q
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SUBJECT Meércury:Validation SOP
" PAGE: 70f26

- DATE 7/3/98

% .~ REVISION: 0
a If the ICV or CCV %R falls- vumde ‘the ,acceptance windows but
within the ranges of 65’1?% or -121-135%, qualify results
>quantitation limit/reporting: 't,as esnmated( ). :

R
S

b If the ICV or CCV. %R is wnm the range of 121-135% nésuus

JARCERGS%, qualify ali pesxﬁ“varesults and
M gmsmts as, maysablg%“k”) In the

ﬂltyA;\;o”ff “positi¥e results being
atlvelytﬁi}i:sbd 1w
IF the ICV’B‘?Q /oR 1S >1.3§°/&:*%uahfy esults >[DL as unusable
“R”)s rcsults <m3are accepsab LY
v\?;%!rﬁ It N

RRES

, 'Per Region H, gf a\wﬂtlnu " QQ&Venﬁcatlon was not performed at
the proper Freeme@cy, all able i;sults should be flagged “J” and “not-
» 32 PR R
detects” flagged*“UJ ", e “i‘\‘%&, ;g%‘?
R
nes of the CRA are outside 80-120%, then
follﬁ"wmg guidelines. Note that the qualification is

only applicable t6°& s analyzed in the affected sequence.

”2;5&‘3‘@\) a. "ﬁthe feqpvery 1s between 50-79%, flag all positive results “J" and
} b2l »n
‘nei’:ﬂete(:ted results “UJ.

‘fhe recovery is between 121-150%, flag all positive results "]

.

SR ;§ If the recovery is <50%, flag all results “R.” However, for positive
= results, note in the report that the presence is qualitatively vahd, but
the reported results are quantitatively biased quite low.

d. If the recovery is >150%, flag all positive results “R.”
16. Per Region I, if the recoveries of the CRA standard are outside 80-120%,

then flag positive results < 3x quantitation limit/reporting limit “J” and “‘not-
detects” “UJ.” Do not qualify data >3x quantitation limit/reporting limit.

l
ENVIRONMENTAL STANDARDS é



ahtfatlon SOP
‘ ‘PAGE: 8 of 26
" - DATE: 7/3/98
- REVISION 0

17. Per Region I, if the recoveries ofx X , then
qualify according to the followmﬁ«" ddel ines” Note that the quahﬁcatlon is
only applicable to samples analx aﬁ'ected sequence.

to results <2x quantitation
31 15l and <3x quantitation limit/reporting
V}‘s X not apply the critena to results obtained by

8 ou»&andzr'

flag

If the recovery is between 50-75.0% for mercury,
positive results “J” and “not-detected” results “UJ.”

If the recovery is between 125.1-150% for mercury, flag
positive results “J.”

If the recovery is <50%, flag positive results “J” and “not-
detected” results “R.”

v, If the recovery is >150%, flag positive results less than 3x

quantitation limit/reporting limit “R.” For results equal to or
greater than 3x quantitation limit/reporting limit and less than

Q
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SUBJECT Merclify Validdtion SOP
“Tmw PAGE: 90f26

"l DATE: 7/3/98
REVISION 0

hit, flag positive results
NOTE: In all cases abovezdfalhe [DLyls greater than the quantitation
limit/reporting limit, replasey: ,ann(atlon limit/reporting limit” wnth'“IDLJ’ ,

3 :
v Blanks

A Review Items:

Venfy that the ébsolu@iv_
blank does not exXCoRE:

D¢ ‘féoncentratlon of an analyte detected in a
: non/repomng limit.

=" or PBW [for aqueous)) must not exceed the quantitation/reporting limit  If it
does, all associated samples reported below 10x the blank concentration but
greater than the quantitation/reporting limit associated with the blank must
be redigested and reanalyzed. If the blank concentration is less than the
negative quantitation/reporting limit, all associated samples reported below
10° the CRDL must be redigested and reanalyzed. Check the digestion logs
to determune which samples are associated with the preparation blank.

I
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SUBJECT. Mercury%manon SOP
T~ 'PAGE: 10026

SRl U DATE: 7/3/98

"% REVISION: 0

19
- D
e
o
<
3]
2
=}
]
=
3
e
a
o
®
B
B
<
ié
8
g‘

fattix, for every 20 samples
digested, or for each batch diges % _'chevems more frequent. Note that
an aqueous preparation blank Rxx@besdxgeswd and analyzed even if the only
aqueous samples in the batcbﬁ‘aﬁeld blanks

I

Calibration blanks (ICB%t st be analyzed 1mmed1atel¥o
initial (ICB only) gaé»conti”gumg calibration verification (CEP g

Sy anal grd at the proper
1 eticiency should be

ef \on a Form III, a correctable
AT
aﬁ%ﬁsmrance review.

BISEEs where more than one blank is associated with a given sample,
fBtation should be based upon a comparison with the associated blank
ha¥thg the highest concentration of a contaminant. The result must not be
8., corrected by subtracting any blank value. Action levels should be calculated
@ that are five times the maximum concentration of each contaminant detected
" in any blank. No positive results should be reported unqualified unless the
concentration of the analyte in the sample exceeds 5 times the amount
detected in any blank.

NOTE: The reviewer should note that the blank analyses may not involve the same
weights, volumes, or dilution factors as the associated samples. In particular, solid
sample results reported on the Form I's will not be on the same bases (units,
dilutions) as the calibration blank data reported on the Form [Is. Sample weights,

.
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SUBIECT B Mercur\& V’cﬁxdatlon SOP
.. PAGE: 110f26
~ . "DATE: 7/3/98

REVISION: 0

6. The results of all initial cahbfam;m blmkg,font1nu1ng calibration blanks and
preparation blanks shoulet“b&@iiphe&to all samples in the SDG. S

7. Results of the ﬁelcgfyfa‘nks sﬁ&x%d be applied to all samples cafl
Wave ‘% ation should be given to theigal

W digested). ‘
-

el shall be reported with a "U™
stUId be flagged “B™).

w( "
o

e action level shall be reported
ark results only.

> quantitation limit/reporting limit,
ntal Standard s pohcy is to use blank results > the IDL,

- Region III, if any blank has a negative result whose absolute
¥ value is greater than the quantitation limit/reporting limit, then all
samples associated with the blank should be qualified as "I for
positive results reported at levels less than 5x quantitation
limit/reporting limit and “UL” for “not-detected” results.

V. Laboratory Control Sample Analysis (LCS)

A Review Items:

Form Vs, raw data, and digestion logs.

Q
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SUBJECT, Mercufyvaﬁdanon SOP
: PA’GE 12 of 26
- DATE: 7/3/98
REVISION: 0

Evaluation Procedure:

38

Check the raw datgl()‘\zen?y\\“ .3

the recoveries {g }T

nats and per SDG or
73 Trequent). If the aqueous

dtialyses are not run at the proper frequency or were not
» noncorrectable deficiency should be written in the quality

$ie results for the LCS analyses are not reported or are misreported on
the Form VIIs, a correctable deficiency should be written in the quality
assurance review.

If the results for an LCS fall outside the specified control limits and
samples are not redigested for the applicable analytes, then a
noncorrectable deficiency should be written in the quality assurance
review.

5
3.

(9
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SUBJECT Mergﬁmf/‘awamon SOP
PAGE: 13 of 26
DATE: 7/3/98
REVISION' 1)

4 Aqueous LCS:

ults >B3L as estimated (“T"). Howmer

or 120-150%, quahfy X
v _;dlsplaymg recoveries >150% should be

positive results
ﬂagged “R.” \ :

Regmn bi maké& m
of the LCSW‘ :

.lts are hxgher than the control limits and the sample
IS the data are acceptable.

ﬁ&}}g&-'ﬂDL as estimated (“UJ’; “UL” for Reglon 1I). Reglon 1
es an exception for analytes with an IDL > true value of the

Environmental Standards Policy: For solid LCSs, recoveries outside
the 70-130% range shall require qualification. Positive results are
flagged “J’; “not-detected” results associated with solid LCS
recoveries <70% are flagged “UJ’ (“UL” for Region [II). The only
exception is when the true value is below <3x the IDL or the
quantitation limit/reporting limit (whichever s lower), in which case
no qualification is warranted from a recovery perspective.

(9]
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SUBIECT Mercumvabﬁatlon SOP

" DATE: 73/

6. Per Region I, if an LCS analysis wagyia rﬁgl‘g@f at the proper frequency,
all positive results should be flaggéd:*¥ and “noet-detects” should be flagged
“UJ.” See additional requxrement@nﬁ'kegxon I SOP.

VI.  Duplicate Sample Analysis

Review [tems:

A

ilts ejer fall within
¥ T he Form I’s and
gt all contf&‘ imits (dry-weight
mzioma VI for those analytes
%ﬁgtﬁe initial or the duplicate
TS tr\é'guﬁed if both a.nalytxcal results

oried on ihe Form V1. Note that duplicates are also

. % 4 For solid samples, verify that the laboratory used the percent solids for
? the original sample to calculate the results for the analytes in the

duplicate sample.

C. Critena;

1. A duplicate sample must be prepared and analyzed for every 20 samples,
for each procedure used to report analytical results, or for every matnx,
whichever is more frequent.

. PAGE 14 of “6

REVISIO\J‘ O

Q
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SUBJECT. Mercury“‘*ﬁtaﬁaaum SOP
e, PAGE” 150%
"fBATE 7/3/9

sample analysis.

&(j .
A control limit of 20% for B&BUS usa& 'f'or aqueous samples and .
duplicate results greater thm*@gggmtanon/reportmg limit (40% RP,E'Tf :

for solid samples; d report these on a dw-\xg\“ﬁ"{“m“ o
basis). e

A control 11mlgr&

duplicate XM&@-(

(:t2X q

ate percent

1 drplicate sample

the pe@eht sollds for the

lids repﬁ&@he%om I for the original
N

\«\\"

it 1ated Form I's (for that matrix), then a
N Qould be written in the quality assurance review

If there & "‘ re ancies between the raw data, Form VIs, Form I's
. Jatidns or if there are any missing control limits, a
hielency should be written in the quality assurance review.

d blank was used for duplicate analysis, a noncorrectable
cy should be written in the quality assurance review.

§If a duplicate sample analysis was not performed at the proper frequency,

a noncorrectable deficiency should be written in the quality assurance
review.

If the laboratory did not report a control limit when one or both of the
sample results was greater than the quantitation/reporting limit but less
than 5x quantitation/reporting limit, include a correctable deficiency in
the quality assurance review.

Q
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6. If the laboratory used the results g&@e Wg percent solids
determination (rather than the perc,em:sohds of 1he€ original sample) to
calculate the results for the solig ‘ggm*p % fuplicate analysis, include a
correctable deficiency in the qudtty\assurm review. e

Note:  The following actlon,&""
duplicate sample. In most cgse:
each matrix in an SDG. Hgd

-é difference between sample and
hmlt (when sample and/or duplicate

“'3 nv1m;1>mental Standards policy to qualify positive
amples if the RPD is greater than 20% regardless of

10. Per Region I, if one value for a sample duplicate pair is < the
quantitation/reporting limit and the other is > 10x the quantitation/reporting
limit, all positive results should be flagged “R”.

11.  PerRegion 11, if a field blank was used for the laboratory duplicate analysis,
all associated positive results > the quantitation/reporting limit should be

Q
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13. When evaluatmg laborgy
concentrations in the giethod b}ankﬁ It may be possible in some

attribute high lmprc“émqik Wcontammatlon

“results, keep in mind the_

s ;.\A

VII.  Matnix Spike Analysis @j}ﬁ\ )

A

Check raw data @3 recalgid 1)
results were correctly®s

1 A matrix spike analysis must be performed on each group of 20 or fewer
samples of a similar matrix for each SDG.

2. Samples identified as field blanks should not be used for spike sampie
analysis.

3. Spike recoveries must be within the limits of 75-125% or all the
associated Form I's and V’s must be flagged with an “N”" (spike recovery

Q
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SUBJECT, Mercu]’y.; ; h&?tlon SOP
_PAGE: 18 0f26
DATE. 7/3/98
REVISION: 0

limits do not apply when sampleﬁvwncem:aﬁﬁn exceeds the spike
concentration by a factor of four armohe) =
RN

D Actions:

! W’““’ Lol
1. If a matrix spike an; W ‘B’erformed at the proper frecpgncy, a
noncorrectable deﬁt‘lency sﬁbuld be written in the quality’ S&@s
A5 Ty e :

review. N

"““:"_w&ry limits for an analyte and
s ha;,@npot bem ﬂagged “N,” a correctable

"W

%a,ssurance review.

If the spike rquﬁery isg oy !
data is acceptable for )

R
T

grecovery falls within the range of 30-74% and the sample results
waqualify the data for these samples as estimated (“UJ”; “UL” for

: fe spike recovery results are <30% and the sample results are <IDL,
qualify the data for these samples as unusable (“R”). Region I stipulates
rejection {(“R”) at <10%; however, Environmental Standards’ criterion 1s
<30%.

5. Per Region I, if a field blank was used for the matrix spike analysis, all
associated positive results <4x the spike added should be flagged “J” except
in the case when the field blank is the only aqueous sample in the SDG.

10. No actions are taken based solely on the post-digestion matrix spike

recoveries. However, these may be used in conjunction with the laboratory

Q
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SUBJECT, Mercmy‘i?ahd%txon SOP
\ PAGE 19 of 26

“DATE 7/3/98

REVISION' 0

duplicate analyses and the pre- dlgesnog m’é’tgm‘_sgfﬁe recoveries to indicate
the possible reason for the pomf gim-dlgesuén matnix spike recoveries
(sample inhomogeneity, dlgesugf&stﬂ}agons loss, analytical blas or
sample-specific matrix effectsy: »

\->:)

1 [f examination of the mwd' Mrevealed negative concentrationg.d .
flag the “not detecze@ resutts« UF’ or “UL” (Region III). lff\t?ré
concentration is.® $x 1 § 7 :

PO

VIIL

éo*grect calculation of all sample

"logs instrument prmtouts strip

901 any anomalies (i.e., baseline shifts, negative
1s, legibility, etc.).

aHhere are no transcription or reduction errors (e.g. dilutions,
S (bds, sample wexghts) Also venfy that all * not detected

» . Venfy that results fall within the calibrated range of the instrument used
T2 for analysis.

4. Venfy that the IDLs have been determined within the current quarter of the

sample analysis (or MDLs have been determined within the past year) and
that the laboratory is reporting the correct IDLs for the samples.

5. Venfy that the laboratory-reported IDLs are < the detection limits required
for the project.

Q
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SUBJECT Mercuf}t‘)ﬂ;ﬂaﬂon SOP

e, PAGE 20 0f 26
-“DATE: 7/3/98
REVISION: 0

reporting the results. The partxc&fl~ r?q\thatdt%presents the analysis being
reported should have an “X” mﬁftﬁ)éf ey

C. Critena:

microwave dlgCStrl.,.\
instrument level by

1. If the results for any analyte have been misreported on the Form I's, a
correctable deficiency should be written in the quality assurance review.
Any changes in results should be well documented in the support
documentation section and changed on the data tables. (Note in the report
that the data tables have been modified.)

Q
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SUBJECT Mercury’ Vahdatmu$0p
~. PAGE: 2F'of 26

'O

If there are any discrepancies found, th&f?kéhomtdiy JIB«Y be contacted to
obtain additional information that couldf@e}ve dlﬂ'ergﬁ’ces

b

3 If the IDL or MDL studies are mt updated »sgtﬁm the proper frequency. a
noncorrectable deficiency ‘sheulé«,l é;i_nclmfed in the quality assurance‘
review. Qe D .

4. If the IDLs are grea:ér mm df:tectlon limits required for tha: ?mi
mercury, a noncorr ,\_y_”‘d@clency should be written into “the Hi:

& N
IX. Field Dupllcaﬁe“& P
S ‘\\(\ @w

\9.

A Revrew Itéms‘

,.,«.

S’j’:orm f and raw data.

B

FRELD Objective:

s btazped and analyzed as an indication of overall
’tiveness. These analyses measure both field and
Befor¥ ‘_ ¥ results may have more variability than laboratory
duplicates, whi ¥ oltYy laboratory performance. Soil sample duplicate
results are expecte v%g a greater variance than water matrices due to difficulties
Faly ﬁ@“m identical field samples. The reviewer should check with

' to the identity of any blind field duplicates.

C.

%an which are field duplicates should be identified. The reviewer should
corfipare the results reported for each sample and duplicate and calculate the relative
percent difference (RPD). This tabulation can either be in the narrative section ot
the report or in the support documentation.

D. Actions:

1. Per Region V, positive results for a target compound should be flagged “J”
in the sample and its field duplicate if the following critena are not met:

ENVIRONMENTAL STANDARDS



SUBJECT: Mercrie¥ali
RO ﬁﬁGE 22 of 26
A *DATE 7/3/98
" REVISION: 0

, ;?i“a’;
b. A control limit of %\jthe

2. Per Region L, po \' \
the sample and“i :

: e qua.r@ﬁfg%lon llmhke;onmg limit (£ 4x the
lids) shall be used for sample

¥ (when sample and duplicate are >
mit) or if the difference between the
1s > quantitation limit/reporting limit
tplicate are <5x quantitation limit/reporting

~ Kand/or duplicate are <5x quantitation limit/reporting limit),
p all positive results “J” for solid samples.

¥ Per Region II, if any value for a sample duplicate pair is <
quantitation limit/reporting limit and the other i1s > 10x quantitation
limit/reporting limit, all positive results should be flagged “J.”

The above Region-specific criteria are mentioned for completeness and
discussion, however, the following criteria will be used in all circumstances:

f If the RPD is >20% for aqueous samples or 40% for solid samples

(when sample and duplicate are > 5x quantitation limit/reporting
limit), flag all associated positive results “J.”

Q
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T: g@ﬂtxon SQP
e ‘PA@E 23 of 26
‘ ; ““;: DATE  7/3/98

wH Tw" REVISION: 0O

g If the control limit of = &gamtfmnmiﬁlt/repomnq limit (2x
quantitation hmxt/reporg,aﬁ?ﬁmn for soils) for results <S5«
quantitation hmlt/re [either sample or duplicate) s

Ve results “1.” If a result is less

¢ r comparison purposes. If one result has

been flagged “Béi»,.‘ o blank contamination, use s g original -

reported coficentrat & both
re;s)ults a,wﬁj! : : ' is 1858 Thak ;

QNI

' quantitation
t/repomng limit

LGS &a +2x quantitation
3% N NS
1 J8r 2 hd sa.mj;‘i%> results if any one of

DN

\\W*"“""*i‘;‘, R ‘\\{
4 Reed/THtal Mercury C

N
S

Iy

limg}'iepo

Raxlifferences between dissolved and total analytes as a percentage of the
Yta@¥anakte when the dissolved concentration is_greater than the total
‘copcentration. Document comparisons in the narrative section of the report. Note
w% er the filtered samples were digested.

D. Actions:

Region I protocol and the Functional Guidelines provide no guidance for qualifying
data between dissolved and total analyte results.

Q
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SUBJECT Merchri¥alffition SOP
e PAGE: 24 of 26
CoLZT ' DATE: 7/3/98
REVISION: 0

Per Region II, if the concentration of any dtfgalve:
concentration, flag all positive results “L%8{f the ébﬁsentratlon of any dissolved
analyte is >150% of its total concentra;g S %wh results “R.” No qualification is
necessary when the total and dlssolvé,}{ Its ara'&“the quantltatlon/reportmg lumt

foelid

»«W

concentrations) are {ess than}gxm%&%e the foliowing criteria:

o

«:‘f Y

4. [f the
(R §

5
Te data package, data review results and, if available, Quality Assurance Project

.Plﬁﬁamphng and Analysis Plan and discussion with the Project Manager.
Objective:
The overall assessment of a data package is a quality assurance review in which the

data reviewer points out contractual differences, comments, and data qualification
with respect to the usabulity of the data.

Q
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C. Evaluation Procedure:

: vmdmg mappropnate use 3\ _

Review all availablg® mfoﬁn&on, including the Quality AsSUrHieg
Plan, Samplmg axxf Anal §Ka.n and commumcatlon 3

analytical limit#tions [
use and required quals
his/her assessmetit"

! 1s available, the reviewer should include

£ & ity of the data within the given context.

if the 1mportant tems found during the review of the

: especxally those items which may have slowed down
£ validation of the data package.

Q
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S
81y Validation SOP

IC

SUBJECT: Me

.. PAGE: 260f26

XII.  AUTHORITY

&

This data validation SOP for the analysis of mel

prepared by Environmental Standards, Ingg {Hns S@R;Yepresents internal control_copy
$0t to'be photocopied or used by any other

number __ issued to
expressed written permission, Lo

Tk
Y
. Eqntroled Copy Number:
RQCC\ ived by:

Q
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Inorganic AnahSIS BVTCP \rahdalmn SOP

B " Revision 1
Apnl 2. 1997
Page 1 of 20

STANDARD OPERATING PROCEDURES ! QATA VALIDATION OF

o

INORGANICS ANALYSIS BY.} ané( ETHDD 6010A)"

L. INTRODUCTION

(Aqueous samples analy:
analy51s dependmg\‘ )

:uahty assurance project plan (QAPP) might mclude
from those presented in the SOP. Therefore, some of the

I1.

Form I's, Chain-of-Custody records, digestion logs, and Case Narrative

" See Section XII for Authority and Application of this SOP.

.
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Inorganic AnAIVSIS Bgl@ Vahdauon Sop

Revision [
April 2. 1997
Page 2 of 20

B. Objective

The objective 1s to ascertain the vahdlty« ¥ Lo “on the holding time of the
sample from the time of sample coll@cudnto ;c)}i@e of sample analysis.

C. Criteria

N U
gteria fé{“@ater and solid samples from«" ¢

The technical holding tm:gc al
N \‘\ g&‘

collection are as follo

)U?
*})reservanon criteria are not met, all positive results

; Gad “J’, estimated, and all “not-detected” results should be

Ptimes are grossly exceeded (if samples are analyzed more than
ar from the date of sample collection), the reviewer may use
#¥ssional judgment and qualify results < instrument detection limit
® (IDL) as unusable (“R”).

3.7 Ifthe pH of aqueous samples for total metals analysis is greater than 2, and
the laboratory did not adjust the pH of the sample (and allow the sample to
sit for 24 to 28 hours before digestion), then positive results reported for
the affected samples should be qualified as estimated (“J’) and “not-
detected” results in the affected samples should be flagged “UJ”. It should
be noted that aqueous samples for dissolved metals analysis are often not

Q
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Inorganic Analysis b&*f@‘-&@liﬁation SOP

Revision |
Apnl 2. 1997
Page 3 of 20

preserved in the field; these sa.mples,qagg\fﬁl\twg\{éd“ upon receipt at the

laboratory and then acid is added upi ttie pH ﬁrless than 2

[I. CALIBRATION

A. Review Items

o
niaregestablished to
gaptitative data. (It

shouldghé, \Q-_": ai«am.ny @ “boratory Program
(CI@E; specxﬁcau@ns msw‘“. f& in the instrument’s
lmq@r»{gnge i$'used for cj jon. Imnal cgb,branon “demonstrates that the

%stmn‘i&ms capabie of.2
t),\ ang: s:ommmngrcahﬁ'{ :
@zgx&\@hd

i¢ at the beginning of the analysis
s ocmagnts that the initial calibration is

¢ Salibrated daily and each time the instrument is set
ee standards should be used in establishing the

®
Continuing Calibration Venfication (CCV)

a. Analysis of the CCV result must fall within the control limits of 90-
110% recovery (%R) of the true value for all analytes. [f the
results do not, the analysis must be terminated, the instrument must
be recalibrated, the calibration must be revivified, and all samples
associated with the unacceptable calibration check must be
reanalyzed.

l
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Inorganic Analysw bﬁ@ Vahdauon Sop

: Revision 1
Apnl 2, 1997
Page 4 of 20

b. A CCV must be analyzed every. O\samplesm?he CCV must also be
analyzed at the end of the ana&’trca.l seqﬁ'@ce
J.\ N v ’8\
c. The CCV must contgwg;f’:"' \awtggpﬁf interest at concentrations at
or near the mid-poi _%L»pj; the~¢alibration curve and shou}d be
prepared from £R0EK g<jndapendent of the instrument caﬁbrénonff‘;
standards. ;.i \§ g

,é.;*! T30
D. Evaluation Procedure M’i g

SE

om.%)tanda,*r was ahaly 2t
v%concenrt@ﬁons a&&‘fthm 5% of the true

Vﬂhf}’ thatt_ S:-:* ®
s recoveries faﬂvﬁﬁl

Check the raw“”daza
transcribed correciy R
ICV and CCV_%R %
Iaboratory-repo""

P'the instrument was not calibrated daily and each time the instrument
<y Was set up, consult with a Senior Chemist and the Project Manager about
"1~ the possible effect on data quality. If it is deemed necessary, qualify the

data as unusable (“R”).

2. If the ICV or CCV %R falls outside the acceptance windows, use
professional judgment to qualify all associated data. The following
qualifications will be applicable to the samples preceding and the samples
following the CCV out of crterion. If the ICV is out of the cnterion, the

Q
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3!

entire sequence will be quahﬁed The, fé{i@%ing guidelines are
recommended: R
a. If the ICV or CCV %R fall§.ouf&de the acceptance windows but
within the ranges of “75:89% or\.m}:( 1-125%, qualify results >IDL a5

b.  If the IC\MS;*CCV“%R is within the range of 111~

i
i
e by
o >
BV

of¥iethod, field, or equipment blank analysis results is to
x13”tence and magnitude of contamination problems The critena
of blanks apply to any blank associated with the samples If

iw hether or not there is an inherent vanability in the data, or if the

p’sm_ lem is an 1solated occurrence not affecting other data.
~ \k?\ J

C. Cntena

1 No contaminants should be found in the blank at levels greater than three
standard dewviations of the background mean.

2. An initial calibration blank must be analyzed immediately following the
[CV. A continuing calibration blank (CCB) must be analyzed after every

Q
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D Evaluation Procedure

1. Review the results repd

blanks, and venfy@ﬂlat’the Pesiny
B R

E.
: cgon in the.case of )
origin Gfhe’l

“method detebh‘e!‘" )
effect on the mle .:-;\. B

In instances wherg“g% AQ Of blank 1s associated with a given sample,
qualification shoﬂd&&ba&iﬁpon a comparison with the associated blank
having the hlghe&tmnt:entr“atxon of a contaminant. The results of ICBs and
CCBs are. W{e&iﬁmples analyzed on the same instrument during the
same abyui-eginning with the initial calibration) as the CCB.
Field ﬁ equ\lpﬁ)em blanks are associated with samples collected on the
M dwsas\‘atgé“ field or equipment blank (unless only one was collected
OREE vef’:ﬂ"day period; then the field or equipment blank results are
: 5 all samples collected during that period). The sample result
tp0t be corrected by subtracting any blank value. Action levels should

, aWalculated that are five times the maximum concentration of each
IS contaminant detected in any blank. No positive results should be reported
¥ & unless the concentration of the analyte in the sample exceeds five times the

amount detected in any blank.

NOTE: The reviewer should note that the blank analyses may not involve the
same weights, volumes, or dilution factors as the associated samples. In
particular, solid sample results reported on the Form I's will not be on the
same bases (e.g., units, dilutions) as the calibration blank data reported on

(9]
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A

the Form [IIs. Sample weights, vghunQ§ ad §§5tion factors must be
BN, 505 N O

taken into consideration when agg/)_ e 5% ¢riferia.

Sample results should be reported aigéiiyé‘&vs :

blank but not in the sample, no-action - -

R

a. If an analyte is det@
1s taken.

R Y
N

oFtil Vs and raw dak

: .“Abbjective g
STy Tl
The ICP interferencef@ﬁé? s am@'Q(ICS) analysis is performed to venfy the

laboratory’s interelenient; [ background correction factors. Most laboratories
will analyze two.sRitians s lirt of the ICS - solution A, containing high levels of
only the comin ‘B‘iﬁ\g&fe ts iron, magnesium, calcium, and aluminum and
solution AB, \?&igg;_cq,@ms high levels of the interferents and low concentrations

of the qtiféRtariies lentents.
e

Aﬁcs analysis must be run at the beginning and end of each sample
D analysis run, or a minimum of twice per 8-hour working shift, whichever is
77" more frequent.

Results for the ICS solution AB (ICSAB) analysis should fall within the
control limits of + 20% of the true value.

2

If the laboratory is using a Trace ICP (or another such ICP that s capable
of reporting very low concentrations of the toxic metals), then the

(@S]

Q
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concentrations reported for the toxnc
limits less than 10ug/1) shall be mtgﬁi

D Evaluation Procedure

)

_ e >IDL for those
[ :‘ c‘*}:‘ 7 - ‘-’:

P anam%k i ot firEses '1f analyzed) Results
&%geatec(ﬁan tw1 3

bso ute valu;Q\o@'{{he IDL‘?ndxcate either a positive

»

r,negatlvqcmgq‘ferenbeﬁd mus;éb!;\gn@i‘ﬁed {whether or not the element
. e

If the ICS was g
affected. Use peifesst

2. For sam&EL?gés:m -.x_.
comp

\‘k\w

‘\a«\ Q}%AB recovery for an element is >120% and the reported
S pTe results are <IDL, this data s acceptable for use.

s If the ICSAB recovery for an element 1s >120% and the reported
sample results are >IDL, qualify the affected data as estimated

“7).

C. [f the ICSAB recovery for an element falls between 50% and 79%
and reportable quantities of the analyte were detected, qualify the
affected data as estimated (“J”).

d. If an analyte is not detected in the sample, and the ICSAB recovery
for the analyte falls within the range of 50-79%, the possibility of

Q
ENVIRONMENTAL STANDARDS .



. S TN
Inorganic Analysis B ¥CP Validation SOP
7 Rewvision ]
April 2. 1997
Page Y of 20

53

false negatives may exist. Q\uaﬂ .
estimated (“UJ”). n “:
e If the ICSAB recovery: ?eiiilt}fo:\aﬁ element are <S0%, qua.llfv the

affected data as unus’iﬁ?’(\‘

3. For positive analysea;@b constituents) in the ICSA (nq;%zegt;rted as‘\
being truly in the, iﬁ'&%} th\tai,t greater than 2x IDL, qualifiptas sstina
(“T”) positive resifagipaog§x the concentration level observeé\_, é‘T\GSA

in the siélgh:g lisphs \rferent levels fMOse s

AR

emd’ %Iis are not

gfata can be accepted if the concentration of Al Ca,
he ®ample are found to be less than or equal to their
SHtrations in the ICS. If other elements are present in the
ng/l, the reviewer should investigate the possibility of other
G effects in accordance with the analytical protocol These
yt8&dncentration equivalents presented in the protocol should be
gadifered only as estimated values, since the exact value of any analytical
sy$€m is instrument-specific. Therefore, estimate the concentration
B produced by an interfering element. If the estimate is >2x contract-
w2 required detection limit (CRDL) and also greater than 10% of the reported
concentration of the affected element, qualify the affected result as
estimated (“J’).

l
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=
o
=
og
(o]
;E
vi
—
Ul 7\’)

VI

Review Items
Form VII and raw data
B. Objective

The LCS analysis is des
digestion procedurg.«ﬁx_

s j contr@; (é sant
STRMER N she projiteh-specifflc BFAPP for frequency,
ctlve actxm@fo%&Cﬁanﬁyses If the laboratory

preparaﬁbns aly :.‘ REAEY LI
LCS should<tmpprt Cy JAfd analyzed per matrix and per dlgestmn
batch per.samplgilel:

R0 e
i‘m e

%ngb"

Aquedus LCS:

1) If the LCS recovery for any analyte falls within the range of 50-
79% or 120-150%, qualify results >[DL as estimated (“J).
However, positive results for analytes displaying recoveries
>150% should be flagged “R”.

11) If results are <IDL and the LCS recovery is greater than 120%
the data are acceptable.

(9]
ENVIRONMENTAL STANDARDS .



[norganic Anahsrs WJK?R \/akdatlon SOP

Revision 1
Apnl 2, 1997
Page 11 of 20

25N ecove}'y falls within the range
of 50- 79% quahfy tb@”data%fmfmé& samples as estimated

v)

ua.hﬁ,amon ls\mted from a recovery

8""’

,
v <-\\

“fForm Vs and raw data

Objective

‘@hﬁbrs of the precision of the sample results. Laboratory
meage the laboratory’s precision in the sample digestion and

S&s identified as field blanks should not be used for duplicate sample
analysis.

A control limit of 20% for aqueous samples (40% for solid samples) for the
relative percent difference (RPD) shall be used for sample values >S5 times
the IDL. A control limit of £IDL for aqueous samples (+2xIDL for solid
samples) shall be used when the sample results are <SxIDL.

l
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3. A duplicate sample must be prepared@d“analyzed for every analytical
batch digested or with every 20 'sgﬁij;ie& swhigltver is more frequent.
(Refer to the QAPP for project- sp : ﬁngmdehbes )

D. Evaluation Procedure
1 Review Form VI a.nq 8
2. Check the raw da:,’g

: §§'
.\
S

) Wesults for a particular analyte fell outside the
¥l windows, qualify the positive results for that analyte in
same matrix as estlmated “r ) “Not-detected” results

ased
VII. MATRIXSPIKE/MATRIX SPIKE DUPLICATES

A Rewview Items

Form V’s and raw data

Q
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B Objective

The matrix spike/matrix spike duplicate’santnle anaiysns ts designed to provide
information about the effect of . mex’}sam;al&amamx on the digestion and
measurement methodology. It sho&fﬁ& noted #Kat many laboratories will analyze
an MS and laboratory dup 1cate5‘ﬁ}§§, s @n matrix spike/matrix spxke duphea:e o
Refer to the QAPP for prolqu $§QC}ﬁC d““ ails. "

C Critenia

| dt) not apply when sample
611 by a factor of 4 or more

The RPD for the\‘fnmig( spﬁ(&’matnx spike duplicate recovernies should be
less than or eqﬂa&}e;ﬂﬂ% for aqueous samples and 40% for solid samples.

4. Venfy that a matrix spike was prepared at the proper frequency (5% or per
analytical batch, whichever is more frequent or per the QAPP).

E. Action

1. If the spike recovery if >125% for ICP and the reported sample results are
<IDL, the data 1s acceptable for use.

Q
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If the spike recovery if >125% or <753f“‘ffor' P @d the reported samples

levels are >IDL, qualify the data for ‘ﬁ}%}e samp“f% as estimated (“J”).

If the spike recovery falls
sample results are <IDL
¢ur). :

{‘ SRR ’y
\%@;'@ data must

n evaluating

= aqu‘eous sampi;'sxfm for SOMWQ,\ qh\;hfy positive results for

i element ir-all assotiated s@f&‘é a&est,xmated (“T"). “Not-detected”

Objective

Senal dﬁ% aﬁﬂ}i&\ls determines whether significant physical or chemical
g&ist.due to sample matnx.

If the analyte concentration is sufficiently high (concentration in the
original sample is minimally a factor of 10 above the IDL), the laboratory
should report the resuits of a five-fold dilution. Results that do not agree
within 10% of the orginal results may be flagged with “E” by the
laboratory.

A serial dilution is recommended for each matrix analyzed. Refer to the
QAPP for project-specific requirements.

o
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D Evaluation Procedure

1 Ventfy that reported results for kaef\'zsﬁxal dllutr()n meet required criteria of

N,

+10%D for elements with pqs@/\i\remks in the initial sample a.naLvsxs

2. R
analysis results ag;é%‘ﬁnth
: :.-3‘:&\.:\.)0 2

| ?%, NG

%”@?& & o e TR RN

w{:”?g«;;a{gg Form I’s, dxgesfﬁifr‘«[& A
e S

5

§§‘f

Anzlﬁe quantitation must be calculated in accordance with Method 6010A

D Evaluation Procedure
The raw data should be examined to verify the correct calculation of sample results

reported by the laboratory. Digestion logs, instrument printouts, strip charts, etc.,
should be compared to the reported results on the Form I’s.

Q
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1 Examine the raw data for any anog&ps&{ %k
absorbance, omissions, legibility, e;e.%.k, Ty

¢, may be contacted to obtain
If a discrepancy remains

dupilcate samples may be taken and analyzed as an indication of overall
gefgon. These analyses measure both field and laboratory precision; therefore,
the‘results may have more vanability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties associated with

collecting identical field samples.

Q
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C. Cntena

There are no specific review criteria_fp# f{&ld»duphcate analyses comparablhw
Refer to the QAPP for project-specific ﬁ(‘e"quency ;md precision criteria.

0% forfg@%fl_s}jos ‘the RPD shall be used for
5x t}zﬁ,CRDL\\\

r\1
W&

% izxd TR

S
by

™ A control limitlof
samples with agRast Qs

t)s&bi;hy of the data.

NN

C. Cntena
Assess the overall quality of the data.

Review all available materials to assess the overall quality of the data, keeping in
mind the additive nature of analytical problems.

Q
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[ReY

Evaluation Procedure

2. If appropnate information 1s1fvgﬂ_gble thp‘rewewer may assess the us@dﬁy
of the data to a551st thgmw{’h@vmdmg inappropriate use of

e

&E W :};L. ~

Action

¥ tlon on the intended use and
~‘the reviewer should include

Q
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XIIL AUTHORITY

A & ~aromatic volatile organd
compounds has been prepared by Enwronmental m&irds 7@? This SOP represents mtgmal
\ ?

o)
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e .m holdmg times are based on the project-specific QAPP. The
idrinated herbicides in cooled (4°+2°C) water samples is 7 days from
action and 40 days from sample extraction to analysis. The

\«\y

D. Evaldation

Technical holding times are established by comparing the sampling dates on the Chain-of-
Custody forms with the dates of analysis on the analytical result pages and the raw data.
Examine the sample records to determine if samples were preserved [cooled (4°+2°C))].

* See Section XII for authority and application of this SOP.

o
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E. Action

If technical holding times are exceeded, documerli‘«fﬁ“&ie:. G[ua;lty assurance review that holdmg
times were exceeded and qualify the sample rvmlts accordyg to the following cntena ;

»m"@’r :’é‘&«

‘_;:”5&3 8 4

1. If extraction of aqueous
14 days from the dgte

(ﬂagged "J") a.[!d ‘ S

SOV

. R
R *from the

”) and "not-

NN
= ted(ﬂa&&edfﬁ)&? ‘ &
o ok2 5 %

By 1‘«:\
L8P the date of

and "not-detecf§¥as

wlid l&s was performed more than 28 days from the date
positive results as estimated (flagged "J") and "not-detects"

e cX¥racts for the solid samples were analyzed more than 40 days but less
‘0 days from the date of sample extraction, flag positive results as

8.5 If the extracts for the solid samples were analyzed more than 80 days from the
date of sample extraction, flag positive results as estimated (flagged "J") and
"not-detects” as "R".

9. If samples are received at temperatures greater than 6°C, flag positive results as
estimated (flagged "J") and "not-detects" as "UJ".

Q
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INITIAL CALIBRATION

A Review [tems

B.  Objective 7

A;\»'}; e
Comphance reqmrements for;an

(whose range depends on the
ach analytical sequence or as
i AN ince criteria are not met. The low
concentration mgdard @ififbe atdr Mear the method detection limit. The
initial calibratiob'stan 1S WHEEE Bopd to define the working range. It should
be noted that the

method for

¥ Verify that the correct concentrations of standards were used for the initial
Y calibration based on the laboratory analytical SOP.

2. Verify that the correct initial calibration was used for all samples.

3. Verify if all sample results were calculated using the initial calibration in the
proper way. Specifically, if the RSD for a particular compound is <20%, the

ENVIRONMENTAL STANDARDS
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Tiag \"" etects" for that compound with an "UJ". If the standards

indicaté’ a severe lack in sensitivity (eg., the higher cahbranon

4 If any target compound has a %RSD greater than 20% and the average
:y ¥ response factor was used for quantitation:

a. Flag positive results for that compound as estimated (flagged "J").

b. "Not-detects" for that compound may be qualified using professional
Jjudgment.

. /O
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IV.  CONTINUING CALIBRATION

Review Items

5&‘ 3
The percent differs f’%’;; oBybe
otditier by taore than 15%. If >15% difference is observed,
op must be reinjected once. If the crterion is still not

% Venfy that the continuing calibration was run at the required frequency and
" that the continuing calibration was compared to the correct initial calibration.

2. Evaluate the continuing calibration RF for all target compounds:
a. Quantitatively verify that the response factors were calculated properly,

verify that the recalculated values agree with the laboratory-reported
values. (Recalculate three values for each continuing calibration).

Q
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3. Evaluate the %D between the'®
the observed response froux&: i

frequency, a st%tb@ent to he
review. In addison: 8%

5 positive results for that compound as estimated (flagged "J") on
both sides of the noncompliant standard back to the last compliant
calibration.

"Not-detects" for that compound may be qualified "UJ" if the bias is in
the direction of a sensitivity decrease. If the bias is in the direction of a
sensitivity increase, data may be acceptable for “not- detected" sample
results.

Q
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must g carefully evaluated usmg
T 'mdows

the absence of peaks Qosaply ”
g ppanded 17

Y '\\/

esti . wm‘d ws, "not-
1 miﬁfipr‘?he compound
e Bigged "R". This
of the noncompliant

seition are not visibly present on
ts for those analytes should be

analysxs results determines the existence and magnitude of
The crltena for evaluauon of blanks apply to any blank associated

evaluated*&?etermme whether or not there is an mherent variability in the data or if the
problem i$“an isolated occurrence not affecting other data. If the laboratory blank has
reportable target analytes (at or above the QL), the entire sample batch is reextracted and

reanalyzed.

C. Critena

1. No contaminants should be found in the method blanks.

ENVIRONMENTAL STANDARDS I
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batch.

3. The method blank must beian
samples for each type of

D. Evaluation

&‘t $fied for associated blank contamination unless the
3 the sample is less than or equal to 5-times (5x) the amount
mstifices where more than one blank is associated with a given

oo ,"A

‘ased upon a comparison with the associated blank hawng the

Positive sample resultggSee:n
. ; e
concentration of the

If a target compound is found in a blank but not found in the sample, no action
is taken.

2 If the sample result is greater than the quantitation limit (QL) but less than the
required amount (5x) from the blank result, the sample results are qualified as
"not-detected" ("U").

o
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amount (5x) from the blank result‘,_,‘ _
as "not-detected" ("U"). P
4. If the sample result is greates:

o "2

result, the sample r&sulss aré’nof

”ency) on individual samples and blanks
=21 samples are spiked with the surrogate
to sample extraction.

efies for the surrogate compound are typically specified in the QAPP or
Ahe laboratory Ifrecoven&s are not specxﬁecL utlhze a criterion of 30-120%

D. Evaluation
1. Check raw data (i.e., chromatograms and integration reports) to venfy the

recoveries on the surrogate recovery QC summary form. Check for any
calculation or transcription errors.

o
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form(s):

& x‘ 1Y)
s out of spec1ﬁcau§§F or suggy s
uﬁ%‘y{om approaches are suggested: s\

2 ed" results for target compounds should not be qualified.

'm\\ Xy

‘@ﬁa\te recovery is greater than or equal to 10% but less than the

. Positive target compounds are qualified as estimated (flagged "J").
"Not-detected" results for target compounds should be qualified "UJ".
Note: When there is an unacceptable surrogate compound recovery followed

by successful reextraction/reanalysis, the laboratory is required to report only
the resuits for the successful run.

Q
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gtivity and response are stable
R 20k, .\f I
3 e‘ﬁfﬂﬁutatmn of positive results of all

e "\ﬂ’m\

m&f‘ ~+Criteria

T Ards are typically specified in the QAPP or by the laboratory.
3 ll_jno?’sbecxﬁed, utilize the following guidance:

’fy;‘; more than 1330 seconds from the retention times of the associated
alibration standard, and are county of the internal standards in the samples and
blanks must not vary more than a factor of two (-50% to +100%) from the

associated calibration standard for all samples.

Q
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D. Evaluation

e 12 aoan Me‘ls greati;l"t!\qn t,lge upper acceptance hmJt, flag
¢ esults “J” ag.d “not-a bted” res
: BNy &

ant for a sample is less than 10% of the associated
positive results “J’ and “not-detected” results “R” for

VI MATRDC:“M\'SPIKES/MATRD( SPIKE DUPLICATES, BLANK SPIKES AND
LABORATORY CONTROL SAMPLES

A Review Items

QC summary forms, chromatograms, and integration reports.

[9)
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B. Objective

Data for matrix spikes (MSs)Matrix Spike Dupj;na WA
long-term accuracy and precision of the :manqécal "

>-‘

accuracy. The results of blank T
batch. ;

C.

1y es mayAsocoecanalvzed at cyL e per 20 samples or
R S O @g@ peﬁﬁxtracuonfiﬁt "w'“ hichever i is, @%yreﬁ'equent“
N ‘( . *@@ ﬁ,;ﬁ"%\ ‘.‘t\ a2 ?‘.,.\

‘,zng/MSD RPDs should be within
eattgihoratry on each project (QAPP) may
specify dxﬁ'ereﬂtmten& geethe QAPP#Or project-specific recovery and RPD
criteria. The following-Slerit ShePrsse

RPD
50-135% 20%
50-135% 20%
50-135% 20%

1. Verify that an MS/MSD and BS (or LCS) were analyzed at the required
frequency.

2. Inspect results for the MS/MSD and BS (or LCS) recoveries and the MS/MSD
RPDs on the QC summary forms and verify that the results for the recovenes
are within the specified limits.

@
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3

4. Calculate the RSD for the posny; fesit of ynspiked compounds in the initidl
and MS/MSD analyses. SR Ny i

E. Action

1. No action is takﬁ

Q’R&IMSMD data alone. Howevers .ff
professxona] Jud' it >

e» ta rewewer may use the MS

and detem@_ _eé&;‘ﬁr some
en on the ehi;fs el

¥ unspiked sample should be considered estimated (flagged “J’) and
"not-detected" results should be flagged "R".

If the RPD is outside the acceptance criteria, positive sample results for
those analytes should be considered estimated and flagged "J".

3. In instances where the BS (or LCS) recoveries are outside acceptance critera,

Actions 2a, 2b and 2c above are applied to all samples (of similar matrix) in
that extraction batch.
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spikeedt 'target compound in the
O% ﬂag “the posmve result for the

compound in the initial samplew 3858
more of the results in the uumﬁ\@q MS/ASED analyses is less than Sbe ﬂag
5 ysis “J” if the three results faﬁ mns;d

X

yaigitation must be based on the average RF from the four
tandards if the RSD is <20%. If the RSD is >20%, the curve

&y that the reported quantitation limits are less than or equal to the QAPP-

specxﬁed QLs. If sample dilution is necessary due to elevated target compound

*F concentrations, or if interference related to the sample matrix is observed, the
QLs reported by the laboratory may exceed required limits.

2. For all samples, raw data should be examined to verify the correct calculation

of all sample results reported by the laboratory. Integration reports and
chromatograms should be compared to the reported positive sample results.
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am
AN,

3 Venfy that the correct RFs are used ‘fdthfanmtxoﬁ Venfy that the same RFs

‘ e professional judgment to decnde
phstances, the reviewer may determine

Sf Rasure both field and laboratory precision; therefore, the resuits may have more
vanabll@jmi laboratory duplicates, which measure only laboratory performance. It 1s also
expected that soil duplicate results will have a greater variance than water matrices due to

difficulties associated with collecting identical field samples.

5
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C. Cnteria

x efiod followmg instrument performance QC checks (e.g., blanks and calibration),
changes may occur in the system that degrade the quality of the data. While this degradation
would not be directly shown by QC checks until the next required series of analytical QC runs,
a thorough review of the ongoing data acquisition can yield indicators of instrument
performance.

Q
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C. Cntena

There are no specific criteria for system perforr%. s
to assess the system performance.

D. Evaluation

‘* in absolute retention times for

;.(\

o _ \éﬁ@%\ﬂmg or peak splitting that may result in inaccurate quantitation.

E.
Prof b :“ judnt must be used to qualify the data if it is determined that system
perfo '.ﬁas degraded dunng sample analyses. The data reviewer must use all the

informatiosivailable (surrogate recoveries, MS/MSD analyses, LCSs, etc.) to try to ascertain
the effect of baseline or resolution problems which may have occurred during the analysis.

Q
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XO. OVERALL ASSESSMENT OF DATA
A Review Items
Entire data package, data review results,q

B. Objective

X N
o i

tbb data, keeping in mind the

t in avmdmg inappropriate use of the data. Review
ludmg the QAPP, Samplmg and Analysis Plan and

¥ rofessional judgment to determine if there is any need to qualify data
which were not qualified based on the QC previously discussed.

Prepare a fully documented quality assurance review which provides the client
with an indication of the analytical limitations of the data. If sufficient
information on the intended use and required quality of the data are available,
the reviewer should include his assessment of the usability of the data within
the given context.

(o
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X  AUTHORITY
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L METHOD SUMMARY

Water Samples

& hen purging is
» & desorb trapped
&djore capillary column

) pevaporated to a narrow
T tgmperature programmed to

3K . . S
OW level - an inert gas is bubbla
prior to purging. The ana.l.. is.Lhe

Medium level - a mea ed ax’ﬁg@mt of soil is extracted with methanol. A portion of the
methanol extrac;.,gmhl 2 “d?ﬁ “ml with reagent water. This solution is then subjected to
4o &“ﬁurge and trap, as described above.

I HRICAE HBBBING TIMES

Form I volatile organic analysis (VOA), Chain-of-Custody records, raw data, and
Case Narrative

) See Section XVI for Authority and Application of this SOP.

l
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Objective

The objective is to ascertain the validif
sample from the time of collection ﬁ;}@

Criteria

If Tochnical holding times are exceeded, document in the quality assurance (QA)
review that holding times were exceeded and qualify the sample results according
to the following criteria:

0
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Unpreserved Aqueous SampleS'

”

.

Revision 0
March 16, 1996
Page 3 of 30

For aromatic compq(mdh" (ﬁ‘s’teﬁ b’elow) in unpreserved (pH>2)

water samples ang!yze&mre then 7 days but up to 14 days: «ﬁem‘

-

(flagged “T ) and

<&
SBre

Phsdftiples
&fSample

ple collection, flag all positive samples results as estimated
flagged “J’) and “not-detects” as “R”.

Solid samples:

For solid samples analyzed more than 14 days and less than 28 days
from the time of sample collection, flag all positive sample results
as estimated (flagged “J”) and “not-detects” as “UJ”.

For solid samples analyzed more than 28 days from the time of
sample collection, flag all positive samples results as estimated
(flagged “J’) and not-detects” as “R”.

Q
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1,4-dichlorobenzene
ethylbenzene
toluene

tka Q%glperature greater than
oﬁer was measured with an [R
Sitive results as estimated (“I”)
(“R™). In addition, note the

poteéd” for project samples, but the laboratory

tHan t & ature bottles or IR guns for measuring the
somment in the report that high sample temperatures
it e method of measuring the cooler temperature may
A C8l; _"v_»\sampTe temperatures, and data was not qualified based on

S In aldlition, note if the laboratory indicated the presence of wet
3 Z:B\\ in the sample cooler.

Foﬁn V VOA, bromofluorobenzene (BFB) mass spectra, and mass listing
B. Objective
GC/MS tuning is performed to ensure mass resolution, identification, and to some

degree, sensitivity. These criteria are not sample-specific and should be met in all
circumstances.

0
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C. Cntena

The analysis of the tune must be gcr@fmed a.ti{he beginning of each 12- hour
period during which samples_gr @‘tmdards* are analyzed. The msmrmccnt.
; 35 3eforvolatile analysis, must megt,~ “the “tam
abundance criteria given be{f},w i N\Qte that alternate tuning criteria M}ﬁb‘ds\ﬂs
Contract Laboratory P‘_\\_ LCQPJ etc.) is acceptable as lﬁg“_,\% \f@d
performance is not adverge 4 R

5 w%ﬁgn@%:‘of mass 95
f“iOQ%“ relative abundance

er than 50% of mass 95

5-9% of mass 174

an 95%, but less than 101% of mass 174
5-9% of mass 176

Note: All ion gbSndale W be normalized to mass 95, the nominal base peak,
even though t “Waﬁe of mass 174 may be greater than that of mass 95.

Form V is present and completed for each 12-hour period during
which samples were analyzed.

b. The laboratory has not made transcription errors between the data
and the form.
C. The laboratory has not made calculation errors.

(o)
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E.

S
&

“{i}e carrect forms or has made

.' are‘not met, professional judgment may be applied
ent the data may be utilized. The critical ion

i rev1ewer has reason to believe that the tuning criteria were achieved

suwh  using techniques other than those described, additional information on the
‘ {'ﬁéﬂ? tuning should be obtained.

IV.  INITIAL CALIBRATION

A. Review Items

Form VI VOA, quantitation reports, and chromatograms

o)
ENVIRONMENTAL STANDARDS




) Revision 0
~ March 16, 1996
Page 7 of 30

Objective

Criteria

1. After the G a8, '
calibrate zk initial callbrman\@\ Bsfaﬁned with

disshould ge m’ﬁa@m

..x:? 2%

elgtv for each compound must be
calculated and\tggorded 3 3 s for each compound from the
S-point calibraton cugt atem Performance Check Compounds
(SPCCs) are checkegofo “ -i-~- average RRFs. These criteria must be
met before sampiéstein bl

N3

0.10
0.10
0.10
0.30
0.30

’* ¥ Separate initial calibrations must be performed for aqueous samples (or
w medium-level soil samples) and for low-level soil samples.

4. The RRFs for all volatile target compounds in the initial calibration should
be greater than 0.050.
5. The percent relative standard deviation (% RSD) from the initial calibration

must be <30% for each individual calibration check compound (CCC).

(o)
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action to eliminate a systeln; g “’-‘Mﬂ column reactive sites is requn'ed

Qgﬁmtxo\ﬂ.

Venfy that the corg akERY
level soil mplﬁwed purge) and for low-level soil samples (heated

purge).

I& : “%e calculated using an initial calibration, verify that
®d (i.e., the 50 ug/l standard) was used for calculating
wyf that the samples were analyzed within 12 hours of the

Check and recalculate the RRFs and average RRFs for at least one
3 volatile target compound associated with each internal standard,
verify that the recalculated value(s) agrees with the laboratory-

reported value(s). If errors are detected in the calculations,
perform a more comprehensive recalculation.

b. Verify that for all volatile SPCCs, the initial calibration average

RRFs are greater than or equal to the proper criteria. In addition,
verify that all other compounds display RRFs greater than 0.050.

ENVIRONMENTAL STANDARDS
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a. Check and recalculate‘tk@‘
compound(s) and veﬁﬁ"_
the laboratory g :
calculations, pér

'ecalculated value(s) agrees’ wnh
If errors are detectedwmmﬂle";, N

ol 83

laboratory used
quantitation of o

V.  CONTINUING CALIBRATION

A. Review Items
Form VII VOA, quantitation reports, and chromatograms

B. Objective

ENVIRONMENTAL STANDARDS
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C. Critenia

The mmal cahbratno

Fsligurs during analysis with &
fﬁls is accompllshed by analyﬁﬁﬁ«:&

‘bsanon
%}br the

The percent dr\ﬁ betpettih 1 RENMIBgO e initial calibration responses and the
concentration of theesoiiids tetermined in the continuing calibration

must be within

2*5¢® Evaluate the continuing calibration RRF for 10% of the volatile target
*" compounds (at least one per internal standard):

a. Check and recalculate the RRF for at least one volatile target
compound associated with each internal standard and verify that
the recalculated value(s) agrees with the laboratory-reported
value(s). If errors are detected in the calculations of the RRFs,
perform a more comprehensive recalculation.

ENVIRONMENTAL STANDARDS
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b.

3. Evaluate the % Dnft betwﬁe(;wih&(espmses from the initial cahbratwn and _;

SR

the concentration cafted fom the continuing calibration. for ail?._‘
compounds. "

$ak If no source of the problem can be
'on has been taken, a new five point

atile compound result has an RRF of less than 0.050:
Flag positive results for that compound as estimated (flagged “J”).

Flag “not-detects” for that compound with an “R”.

2. If any volatile target compound has a %D greater than 25.0%:
a. Flag positive results for that compound as estimated (flagged “J”').
b. “Not-detects” for that compound may be qualified using
professional judgment.

(o)
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SPCCs and the laboratory did QQ{({E@ME the analysxs and recalibrate the
instrument, note the deﬁc1em;y.-_, he QA,xéport Qualify all data based on
the criteria of E.1 and E 2o :

VI.  BLANKS
A

(Manmﬁﬂoﬁ reports
.44 \ »§>

&

B.

2 .W,\R:»r evaluation of blanks apply
ems with any blank exist, all

“% ighere in ViR Bt ke - is an isolated occurrence not
‘-‘-Z-;aﬂ"ectmg other data See the®) ‘ r'%‘ ¥ifance Project Plan (QAPP) for project-

nres only a laboratory blank to be analyzed after a sample
@lurates the instrument due to high levels of target or non-
Pt This blank must be free of interferences or the system
dscontaminated. Samples may not be analyzed until the blank

- M35t (if not all) laboratories will analyze a method blank after the
gy continuing calibration and before sample analysis. The method blank
+* should be analyzed on each GC/MS system used to analyze samples for
each type of analysis (i.e., unheated purge [aqueous and medium-level solid
samples] and heated purge [low-level solid samples]). This method blank
should not display target compounds at levels greater than the reporting
limits (except for the common laboratory contaminants which should
display levels less than five times the reporting limit).

/
Q
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D. Evaluation Procedure

(chromatograms and quanﬁtsgmg\ repgffs) to evaluate the presenc"e Of
target and non-target CQINHG: jh:}the blanks. S

analysis with labefa@ Qgﬂﬁ.’s and these laboratory blankx\?"" ‘fayced o

S
mterferenceg,N

S _“m-- volatllef{ab"fatol)’ é&mammants listed below

" e T atla
qmount @\cher v@fiﬁe targ QOO nds In mstances where more

N peh,a tomparison %g socai&t“e“ ; fgieks b o
\\"&*\\ “)ft%malmﬂant The rim;ts musme eied by subtracting any blank value.

S ‘"‘**{"*

acetone

2-butanone

byoldtile compound is found in a blank but not found in the sample, no
fo# is taken.

o3 If the sample result is greater than the contract required quantitation limit
% (CRQL) but less than the required amount (5x or 10x) from the blank
result, the sample results are qualified as “not-detects” (flagged “U”).

3. If the sample result is positive but less than the CRQL and is less than the

required amount (5x or 10x) from the blank result, the result is raised to
the CRQL and is flagged “U” (“not-detects”).

Q
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If gross contamination exxsts.g.eﬂ,si%mef eaks by GC/MS) all aﬁected
compounds in the associa A At A

BN \\

: ' o&#to the target compounds shoukL

VIL

] ;;ample 1s established by means of spiking
d with surrogate compounds prior to sample

purgmg.

C. Cntena

24‘.§§&ecovenes for surrogate compounds in volatile samples and blanks should
*" be within the limits specified below. If not, the laboratory must reextract

(medium-level analysis) and reanalyze the samples.

ENVIRONMENTAL STANDARDS
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Surrogate Solid %R
toluene-ds 81-117
bromofluorobenzene 74-121
1,2-dichloroethane-d,
dibromofluoromethane

D.

1.

v
i

follewmg shou%h&{letermmed

iy the ‘volatile fraction is out of

}Jgﬁ‘“’feanalysis to confirm that the

faled” to perform appropriately if surrogate

- outside criteria with no evidence of re-analysis.

%

1. % If any surrogate compound in the volatile sample has a recovery greater
than the upper acceptance limit:

a. Positive results for volatile target compounds are qualified as
estimated (flagged “J”).

ENVIRONMENTAL STANDARDS
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b.

quallﬁed

2 If a surrogate compound m‘th§
or equal to 10% but le\ s

NN
=Y

zre qualiﬁcd as estimated

get gﬁmpmmés

R

“\«W‘(}III MATRIX SPIKE/MA%Q%%S%LE DUPLICATES

A

Data for matrix spike/matrix spike duplicates are generated to determine long-term
precision and accuracy of the analytical method on various matrices and
demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis. These data alone are used to evaluate the precision and accuracy

of other samples.
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2.

or equal to 10% but le\ 3

4\\‘

Positive y@faﬁi {g\rg@ compounds are qualified” 2%

Resultsxi?r nog By
quahﬁea “R”. &K
m §" 4

Data for matrix spike/matrix spike duplicates are generated to determine long-term
precision and accuracy of the analytical method on various matrices and
demonstrate acceptable compound recovery by the laboratory at the time of
sample analysis. These data alone are used to evaluate the precision and accuracy
of other samples.

l
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required by Method 8260%&(‘&‘? y the

for the matrix splke/mau}ﬁ?ﬁ&e du\prf@me

3 ¥ \,e
,,‘-s. ‘N..

SD data alone. However, using informed
' “’* the data rev1ewer may use the matrix splke and

-'splke duplicate affect only the sample spiked, then the
gtiteria should be used for the sample that was spiked:

> If the recovery of a matrix spike compound in the volatile matrix
e, spike and/or matrix spike duplicate has a recovery greater than the
g reported upper acceptance limit (or 130%, whichever is more
- strict), positive results for that compound in the unspiked sample
should be considered estimated (flagged “J”).

b. If the recovery of a matrix spike compound in the volatile matnx
spike and/or matrix spike duplicate has a recovery less than 69%
(or the laboratory’s lower reporting limit, whichever is more strict)
and greater than 31%, the positive result for that compound in the

ENVIRONMENTAL STANDARDS
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“not-detecte&%

splke duplicate pairs exceed ki

)) (20%,; aquemd 4m®$sohd)
td should be dgﬂ 'éﬁ"%stlmated

Sa%
o S8

ot . pik
eé%‘{“)q'lﬁl,'ﬁ'fora_

2 “espeeds SRARpIo: (40%: olid fsz.? s) and all results in
AR hatnix splke/matnﬁ ike duphga‘.!s&\aaﬁ» umplﬁed sample are greater

than Sx the CREES
estimated (“J7).

To establish and document the laboratory’s ability to generate acceptable precision
and accuracy for each target compound in the analysis.

Q
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Critenia

demonstrate acceptable pe g dré;ﬁlayed by the recoveries a.qxi

analysis is not stxpula%géh t

R (v

of LCS ana.lyses l§. e
whichever is more ' ~. - A$

s, foRthe target compounds which failed the %RSD or
: ?zntena in the ﬁrst series of LCS analyses. However, if

d be noted that site-specific QAPPs may stipulate criteria for the

e grequency, %RSDs, recoveries, and corrective actions for the LCS analyses

"}“ which are different than those stated in the method. In such cases,

determine laboratory performance based on the requirements of the QAPP
rather than the method.

ENVIRONMENTAL STANDARDS
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D. Evaluation

gt

1. Verify the transcriptions from\th\:\'rm'fdata to the summary forms.
Recalculate 10% of the reEMresuRs” (concentrations, recovenes and

RSDs) to verify that the-.- Wergyquantitated correctly.

"y 4 :
;* h‘& o E5%
4. Ky Y ¥ecoveries L&
«if%\ts‘&m& that*ﬁ’i{f
)

@pounds or rean ed the LCS fo? -only those compounds which
lts. Iﬁ?ﬁe{&oﬁt@ry performed the latter, and

sis arewsed to qualify data for all samples associated
"one series of LCS analyses are performed for one

with the LCS. If mc‘s%e_;‘

SDG, use the neg: {%s and sample preparation logs (if provided) to
determine whxgl?.smnpqume&assoaated with which LCS analysis.

If extensive transcription errors or missing data is noted during the review
of the data package, the laboratory should be contacted to provide the
missing data or resubmit corrected forms.

3. If at least one recovery (out of four LCS aliquot analyses) for a target

compound is outside the stated criteria (x £3s or x+30%, whichever s
greater), flag all positive results for that compound in all associated
samples as estimated (“J”).

@
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d in all associated sampies
gie:\: g

ey

the analysxs forf‘thc com :_’f
considered umﬁﬁf&g S
R

s-»; N
% A
t '?gmpound d»'
> iipnifited ingfBETiethe
S&esﬂmated Q,f‘)_ ""f‘Nc; ﬁ&ted” results are not

_ _servéa‘ in the LCS analysis.

™\ _ Every standard sample and blank must be spiked with internal standard
\:g 3 compounds. Recommended internal standards are fluorobenzene,
chlorobenzene-ds, and 1,4-dichlorobenzene-d,.

Internal standard area counts in the continuing calibration must not vary by
more than a factor of two (-50% to +100%) from the previous continuing
calibration standard or initial calibration standard of the same
concentration.

ENVIRONMENTAL STANDARDS .
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must not vary more than _3(}r énds froni the previous continuing
calibration standard or the*‘xhijl;f\czhbtatxon standard of the same
concentration.

If a continuing callbnat)m‘x
area counts for on§ Gg*more\mtemal standards, the laborataxyvb_ ¢ come
the problem, re@ _“*»th'@:contmumg calibration standard;“gnid*¥eanaly:
all samples > assqal contmumg cahl;x@g_on standas

RIS

a‘h‘ ~A’

’on‘{ y-and” area count
ratlgl.\\standard The
3 (plea¥ich di¥play unacceptable

: ) or the jﬁtfetiﬁl §&:{‘ﬁ§l‘ds. However, most
orathes will ré&qnvt&zéa'\s“imples with, unaccSp‘lable internal standard
stesponses to.verify matrs  effecty _ad&tnon site-specific QAPPs will

Wn state requﬁ?lmgt
fes, s

e;e ‘
g PRV

Venfy %aﬂ rht}nnon times and internal standard areas are within criteria.

WPwhich are the best data to report. Considerations should

Magnitude and direction of the internal standard area shift.

Magnitude and direction of the internal standard retention time
shift.

C. Technical holding times.

d. Comparison of the values of the target compounds reported in each
fraction.

.
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€.

E. Action

1. If an internal standard ama cls\lat for a sample or blank 1s outside. FS% (;r
+100% of the area.ﬁoi am61§\$$andard
quantitated

a. 4
il ted (ﬂaggéég'

tandard area
poned as the

) ONde” res
g it less thap ..

wported (<25%), or iIf
' ,“p-oﬁ' then a severe loss of

‘:"ffor tﬁaf sample must be examined to determine if
ST ganves exist. For shifts of a large magnitude, the
¥ 3 Fpattial or total rejection of that data for that sample

reviewer ;gdy o
fraction. gfbm sufts should not need to be qualified as “R” if the mass

X1

Form¥], quantitation reports, mass spectra, and chromatograms

B. Objective

The objective of the criteria for GC/MS qualitative analysis is to minimize the
number of erroneous identifications of compounds. An erroneous identification

can either be a false positive (reporting a compound present when it is not) or a
false negative (not reporting a compound that is present).

Q
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C. Critenia

2. Mass spectra of the sdn FLONipSind and a current laboratogx»generate S

standard (i.e. the‘_"" specﬁwn from the assoc1ated callbx:a

Verify that the

the standard Rl;’{;’:“ 'f_:.

it itﬁféets the specified criteria.
guld be aware of situations (e.g., high concentration

and should use judgment to determine if instrument cross-
R
Sation has affected any positive compound identification.

E. Action

1. The application of qualitative criteria for GC/MS analysis of target
compounds requires professional judgment. If it is determined that
incorrect identifications were made, all such data should be qualified as
“not-detected” (flagged “U”) or unusable (flagged “R”).

©
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XII.

N ¥
as{‘%h&adjustment of the CRQLs, must be
“equation specified in the analytical

& e cilculated based on the internal standard (1S)
 anslPhical protocol for that compound. Quantitation must
t}ﬁmfon (m/z) specified in the analytical protocol. The

> than or equal to the CRQLs. If sample dilution is necessary due to elevated
“e‘? target compound concentrations, or if interference related to the sample
%" matrix is observed, method quantitation limits reported by the laboratory
may exceed required limits.

2. For all fractions, raw data should be examined to verify the correct
calculation of all sample results reported by the laboratory. Quantitation
lists and chromatograms should be compared to the reported positive
sample results and quantitation limits.

A
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Action

.“ /z‘?-
¥ $e contacted by the designated
hat could resolve any differences.

.Yipi‘esentanve to obtain gH3
1 I¥a dxscrepancy remams uns°

Fléﬁ(@phcate samples may be taken and analyzed as an indication of overall
predSion. These analyses measure both field and laboratory precision; therefore,
the results may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties with collecting
identical field samples.
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3 Venfy that the correct IS, quafs
quantitate the compound. Vgg%t
RRF are used consistently
the quantitation proces:k&. % \f‘
NS AR

R hav&been adjusted to reflect all sag$
i fg}batfgm not accounted for by the me

ere necessary or

matriger ¥ should be used to

m%%e contacted by the designated
_.’_"\that could resolve any differences.

p\éelﬁon These analyses measure both field and laboratory precision; therefore,
the‘results may have more variability than laboratory duplicates which measure
only laboratory performance. It is also expected that soil duplicate results will
have a greater variance than water matrices due to difficulties with collecting
identical field samples.

Q
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Critena

fplicate analyses compa.rabrhty

There are no specific review cntegz;; ~
Wsific requirements for sampling fr

Refer to the site QAPP for project-
and RPDs. IR

Evaluation Procedure P ;

tu‘gnfg, calibration), changes may occur in the system that degrade the quahty of
the data. While this degradation would not be directly shown by QC checks until
the next required series of analytical QC runs, a thorough review of the on-going
data acquisition can yield indicators of instrument performance.

Q
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Critena

Abrupt, dlscret
basehne may, 3

meéblonal judgment must be used to qualify the data if it is determined that
system performance has degraded during sample analyses.
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XV. OVERALL ASSESSMENT OF DATA

A. Review Items

N

&

d, if available, QAPP and Sam

San

& N
a7 N
g and
)
A

LY
>
),

Analysis Plan

B. Objective

R 2)?\

Mifd the additive na “.»

on is available, the reviewer may assess the usability
t the data user in avoiding inappropriate use of the data.
flable information, including the QAPP, Sampling and
and communication with the data user that concerns the

# Use professional judgment to determine if there is any need to qualify data
which were not qualified based on the QC previously discussed.

2. Write a brief narrative to give the user an indication of the analytical
limitations of the data. If sufficient information on the intended use and
required quality of the data are available, the reviewer should include an
assessment of the usability of the data within the given context.
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be photocopled or used b d
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0

STANDARD OPERATING PROCEDURES FO&M DAFRVALIDATION OF
: (sw“”§46 METHOD 32703)

[ INTRODUCTION

This method is used to deterrg
including most neutral, acidigsd
methylene chloride. Typi

(TCL), Priority Pollutapghis
this method may al§g
hydrocarbons (P&X

#dines, quinolines,
insecticides, and

_‘;.»‘;chromatograph/mass spectrometer
compounds. Sample concentrations
Interferences due to inherent sample

analysis. 3
erratic chromatograp , g

B€ria. In addition, the project-specific Quality Assurance Project
de requirements which differ from those presented in the standard

" See Section XVIII for the Authority and Application of this SOP.
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TECHNICAL HOLDING TIMES

A

0

$I¥ Validation
i Revision 0
¥ March 14, 1997
§ Page 2 of 4]

Review Items

< and 40 days from sample
d for semxvolatlle analysxs are

~.mpounds in non-aqueous samples
14 days from sample collection to
action to analysis. Soil samples submitted

AT,
‘:4,\‘;’1
A s

5 times are established by comparing the sampling dates on the
records with the dates of extraction and analysis on the

plw were extracted and analyzed within the holding times speczﬁed above.

e the Chain-of-Custody records and Laboratory Sample Log-in
dmimentatmn to determine if samples were preserved.

o
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A

E. Action
5

5 I; thié\ quality assurance (QA) -
#pecified in Chapter 4, Tablew. .

samples was performed more |

migg® than 14 days

Mned
\ S .
eqults as estimated

! s we analyzed more than 80 days from the date
ion, flag positive results as estimated (flagged “T™)

>

Eolid samples were extracted more than 14 days but up to 28
ays from the date of sample collection, flag positive results “J” and

If extraction of solid samples was performed more than 28 days
from the date of collection, flag positive results as estimated
(flagged “J”) and “not-detects” as “R”.

Q
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4

\

i 5 th’an 40 days b t less than 88
¥ _. ys but less than 8¢

If solid samples were ang
days from the date af¥

o

xR

: , laboratory
Wing determination

perforBy.
note th%'tem 5

fifire of the samples was based upon the measured
s the temperature bottle blank or using an infrared
Mhe following qualifications are warranted:

““gaboratory was greater than 6°C but <10°C, a comment will be
3P written in the data validation report addressing the fact that
elevated temperatures may lead to a loss of analyte; however, the
data reviewer has not considered the data to have been impacted
due to the stability and chemical properties (i.e., vapor pressure,
boiling point, etc.) of the semivolatile compounds.

If aqueous soil samples were not received at the proper temperature

of 412°C, flag positive results as estimated (flagged “J”) and “not-
detects” as “UJ” if the samples were received at >10°C but <20°C.

/
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Piinh 4

i)
TNes

aat &l (flagged “J”) and

C.
II.  GC/MS TUNING

A. Review Items

TG 'J. GC/MS tuning standard solution
“gfsdch 12-hour period during which samples
VIS tuning standard, DFTPP for semivolatile

3 dance criteria given below:

ion abundance criteria
30-60% of m/z 198
less than 2% of m/z 69
less than 2% of m/z 69
40-60% of m/z 198
less than 1% of m/z 198
base peak, 100% relative abundance
5-9% of m/z 198
10-30% of m/z 198
greater than 1% of m/z 198
present, but less than m/z 443
greater than 40% of m/z 198
17-23% of m/z 442

A
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addition, Method 8270B allows for
525, etc.) as long as method perfo

to DFTPP,
benzidine.
20%.

w2§,\ ."\%pare "

g ':\ hshng submikg |

o

ompleted for each 12-hour period
alyzed.

raw data that the mass alignment is correct and that the
R is normalized to m/z 198.

" All instrument conditions must be identical to those used in the sample
analysis.

0
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E. Action
1. If the laboratory has made cnphon errors which do not

significantly affect the data, &&{'&dta fMer should make the necessary

2. If the laboratory h@s'f“ ' to‘prowde the correct forms eﬁ%& made.:
significant transgépggg o?‘*aéiicdatxon errors, the revwvfé(\ s

9&{199 and 442/443 ratios. If
rxtma mstead note this as a

R *\'.s} QWG

ﬁernat@ Sthod

N

N }hndaﬁce criteria 18 B ]

.._ed ai‘E‘

Pason to beheve that the tuning criteria were achieved
¥#han those described, additional information on the

total DDT degradation peak areas (DDE + DDD)

-DDT =
peak areas (DDT + DDE + DDD)

Review the benzidine and pentachlorophenol peaks on the chromatogram
to determine if peak shape and areas or height of the peaks to the
subsequent calibration standard are similar. A ratio approach if the
standard concentration is different that the 50 ng/ul concentration in the
GC/MS tuning standard.

o)
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IV.  INITIAL CALIBRATION

A. Review Items

P

0 concentrations at the beginning of each
g or as necessary, if the continuing -calibration
%@y aot met. One of the calibration standards should be
otk slightly above the laboratory-determined method
t3MD Ls) Internal standard compounds are injected into the
2 The initial calibration and any

¥ (SPCCs): 2,4-dinitrophenol,; N-nitroso-di-n-propylamine;
¥ hexachlorocyclopentadiene; and 4-nitrophenol. However, for determining
data usability, any imitial calibration RRF must be > 0.050.

3. Method criteria state that the percent relative standard deviation (%oRSD)
of the RRFs should be less than 15% for each compound. If the %RSD of
any compound is < 15%, then the RRF is assumed to be constant over the
calibration range and the average RRF may be used for quantitation. If the
%RSD for any compound is greater than 15%, calibration curves of area

o
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ratios (area of compound/area of m%af’est;hdg?ﬁzy
using first or second order regr _‘ o n, are cabstructed. The use of these
regression curves is a recommaaded ali ive to average RRF cahbrauon
As an additional reqmreme‘ 9 of the relative response fa};toxs
for each individual calibetimere ‘fhah:
0
30%. The CCCs arfz% Ji1

Mg laboratory must correct the
P agtal on sequence. However, for
determmmg datz ility€ P¥¥rom the initial calibration must be <

N

30% for all takét con

each compound in each calibration analysis
6 refitive retention time units.

If any sample results were calculated using an initial calibration, verify that
‘ the average RRF was used for calculating sample results and that the
samples were analyzed within 12 hours of the associated tune.

4, Evaluate the initial calibration RRFs for all semivolatile target compounds.
a. Check and recalculate the RRFs and average RRFs for at least one

semivolatile target compound associated with each internal
standard; verify that the recalculated value(s) agrees with the

Q
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laboratory reported value(s og‘ﬁ;are detected in the

calculations, perform a mo £

S.
37

.
the %RSD for one or moRE mﬁwvoiﬁtlle

Nk 2 R

valu‘@f agrees
Ve RS

e ed in the

each analyte for calculation of

N5 w Venfy thatt Y
346 Method 8270B.

RRFs is conm%t w1t ]

B volatile target compound has a %RSD greater than 30%:
Flag positive results for that compound as estimated (flagged “J”).

Flag positive results as estimated (flagged “J”) and “not-detects” as
“UJ” for any compound with a %RSD of >50%.

c. Flag positive results as estimated (flagged “J”) and “not-detects” as
“R” for any compound with a %RSD of > 90%.

d. Functional Guidelines (2/94) also suggests eliminating either the
high point or the low point to restore the % RSD to < 30%,

)
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which case, only positive resuhs; ' thg}*the new linear range”
are flagged “J” or only po,smzé res’&l&‘m the area of nonlmeanty

are flagged “J".

3. If the assignment of the lnte .;§tandarcf" 4 does not match Table SJnfSWL

846, a non-correctable et _ﬁ’_":’:@ould be included in the data m&mon.;
report. However, £qr MoBSPCC and non-CCC compoungdsy ;
should have no 41 ) ct o‘fr\{jﬁta quality, as long as tlké ) by
standard is uSgRHR Wyt compound for all subsequ'e&ié;sgg timtiing
calibrationges: e

b1 continuing calibration standard containing target
Surrogate compounds is analyzed at the beginning of each
alyarS period following the analysis of the tune and prior to the
the method blank and samples.

teria state that a minimum daily RRF of 0.050 must be met for
0P SPCCs: 2,4-dinitrophenol, N-nitroso-di-n-propylamine,
aichlorocyclopentadiene, and 4-nitrophenol. However, determining data
usability, any continuing calibration RRF must be greater than or equal
0.050.

3. Method critena state that percent difference (percent drift) should be less
than 20% for each CCC. Percent dnift is calculated using the following
equation:

%Dnft= ([CI - Cc] ! C ) *100

l
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S

-tnchl

\ ‘\k \ \v. \kw

“not target compounds for the
nds are considered CCCs for the

that the percent drift is equivalent to the percent
fen response factors as calculated according to CLP

$he internal standard retention times and areas using the Form
, or equivalent forms, for the following criteria:

The retention time for any internal standard in the continuing
calibration must be within 30 seconds of the internal standard retention
times from the previous initial or continuing calibration.

e The internal standard area for any of the internal standards must be
within -50% to +100% of the internal standard areas from the previous
initial or continuing calibration.

e If these criteria are exceeded, the laboratory must inspect for
malfunctions, and corrections must be made. When corrections are

0
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D. Evaluation RS =

ps
2

«
ya

1. Verify that the continuing, Eah gt 3 run at the required frequency 4l
. . g LR
that the continuing (6 ARt
o SO

calibration. o,

h 1q§q£?§i verify that the
wigg?ﬁ'g;laboratg“fﬁreported value(s).
Sakialal ?f the RRFs, perform a

3

Foa o & Fo .
B Evaluate the %Drifled {al calibration for each continuing

i Malate the %Drift for at least one semivolatile target
: nilgssiifiated with each internal standard; verify that the
" ) a\t':  value(s) agrees with the laboratory-reported value(s).
DNWe detected in the calculation of the RRFs, perform a

ot Verify that the continuing calibration internal standard area counts and
i5.rretention times are acceptable when compared to the previous, initial, or
continuing calibration internal standard responses.

et

A

E. Action

1. If any semivolatile target compound result has an RRF <0.50:

a. Flag positive results for that compound as estimated (flagged “J7).

@)
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2.

‘r
Nz

t compy und as estimated (ﬂagged-‘

-'u.n.-.

4,}

“Not- detecm"e\
professm

Data is not nece“
not display acegp{ab
and retention®f]

calibrati QR

. However, if the continuing calibration and associated samples
] unacceptable internal standard responses, data for the samples
.-?-. d be qualified, even though the internal standard responses for the
samples could be acceptable when compared to the associated continuing
calibration. In any case, whenever a continuing calibration displays
unacceptable internal standard area counts or retention times, consult the
Project Manager or a senior chemist for guidance.

/
Q
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VI.  METHOD AND FIELD BLANK

A Review [tems &
% 23 ."*

,«i‘ XY O\

’\

RSN LES

Blank Form I SV or equivalent, E S,.

extraction logs, and quantltat@i

B. Objective:

f@ﬁ of blanks

N

AR
any blank exist,
r or not there 1is

1S oL be performed each time a set of samples is
the}é%s a change 1 in reagents. A blank should be

~"P for project-specific criteria for the sampling frequency
Repsability of field blanks.

Review the results of all associated blanks on the forms and raw data
(chromatograms and quantitation reports) to evaluate the presence of
target and non-target compounds in the blanks. Tabulate the method blank
and field results on the Environmental Standard Blank Analysis Results
Forms. Convert method blank results reported in pg/l to ug/kg for
qualification of soil samples.

2. Verify that a method blank analysis has been reported for each extraction
batch.

o)
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Action

blanks are associated Withwf]
contamination due to ﬁel_ A
QA review. :

Action in the gﬁae': R
circumstances: Qf e blagle

h$amount in any blank
: ", phthalates) or 5x the
_x_x_».mstances where more than

elght correction factors must be considered when
: It 1s often quicker and more

volumes, dilutions, afid
companng blanl;; ol

23 ot

SN Ifthe sample result is greater than the quantitation limit (QL), but less than
“QRY the required amount (5x or 10x) from the blank result, the sample results
are qualified as not detected (“U”).

3. If the sample result is positive, but less than the QL, and less than the
required amount (Sx or 10x) from the blank result, the result is raised to
the QL and is flagged as not detected (“U”).

Q
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4. If the sample result is greater than t&gyj Ifreg
the blank result, the sample results a2 1ot q%afiﬁéd

5. If gross contamination existg: L& 5 peaks by GC/MS), all affgcgggi
compounds in the associated ¥4 “should be qualified as “R”--due-to
interferences. STRRRAET ‘ '

6.  The same consjdétasy
given to tentatixelii

wever, the Sxmm
_ i

32 the blank

ROGATE RECOVERYY

N4

Review Items

jinke on individual samples is established by means of spiking
gamples are spiked with surrogate compounds prior to sample
Bvaluation of the results of these surrogate compounds is not

Alile or unusual problems, the evaluation and review of data based on specific
sample results is frequently subjective and demands analytical experience and
professional judgment.
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C. Cntena
compounds) are added to alj{sh
in environmental samples and bt

At a minimum, the J;
matnx-by-mat >

RQr each matriggy

SEERRN
S AN

.E'f;‘mpared to the
(The laboratory-

i, ihéséihivolatile samples and blanks
fegaWelow. If one or more surrogate

- llmlts the laboratory must either

Surrogate Water %R Solid %R
nitrobenzene-ds 35-114% 23-120%
2-fluorobiphenyl 43-116% 30-115%
terphenyl- du 33-141% 18-137%
10-94% 24-113%

21-100% 25-121%

10-123% 19-122%

Check raw data (i.e., chromatograms and quantitation reports) to verify the
recoveries on the surrogate recovery Form II SV. Check for any
calculation or transcription errors.

2. The following should be determined from the Surrogate Recovery Form(s):

a. If any surrogate compounds in the semivolatile fraction are out of
specification, there should be a reanalysis to confirm that the

Q
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noncompliance is due to ,g@:g
laboratory deficiencies. Howdver Meﬂxgd 8270B does not require
reanalysis of samples nat’ mgeting surmgate recovery critena; the
laboratory has the opdﬁi}\‘df snmpl.?z[uahf)qng the data as estmgated
concentration.” :

>

Sl

\N‘Q

Surrogate comgonndm‘“mmde the
5 S Sy

\ er semivolatile fraction (acid or
¥&Y than the upper acceptance limit:

enigolatiigs target compounds for that fraction are
Y ated (flagged “T).

nore surrogates in either semivolatile fraction have a recovery
ess than the lower acceptance limit:

Positive semivolatile target compounds for that fraction are
qualified as estimated (flagged “J”).

Results for “not-detected” semivolatile target compounds for that
fraction should be qualified “UJ”.

3. If any surrogate compound in either semivolatile fraction has a recovery
less than 10%:

Q
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th l*glve special
i& Professional

e, Jfitside criteria is an

Data for mam&%:pﬁ?d@i 5 pike duplicates are generated to determine long-term
precision and%\wa"_f‘ of the analytical method on various matrices and

b, aceeptable compound recovery by the laboratory at the time of

I Matrix spike samples are analyzed at a fréquency of one matnx spike per
20 samples of a similar matrix.

2. Many laboratories also perform a matrix spike duplicate analysis as an

additional laboratory QC requirement, or as project-specific requirements
at a frequency the same as for the matrix spike.

Q
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3 Method 8270B provides three ggeﬁbd for deterrmnmg the spike
concentration. However, two off "_,.rnethoc‘i& require that the unspiked
sample be analyzed prior to s Y g’xgactmg the matrix spike sample.

The analysis of the unm ipl determines the backgﬁund
concentrations prior to, <) 29 o,

el propriate spiking levels can
to the matrix spike saniﬁlh\ BEleT "

& ‘«_\a
concentr \X}?J ‘

2] :“" (¢

NN
SZWO indicate that the

l%a.m\llyﬁ‘s to include all target

regovery limits for a specific
ild be within the limits found

ATRIX SPIKE DUPLICATE CRITERIA

Aqueous Solid
%R RPD %R RPD
Lo oY 12-89% 42% 26-90% 35%
2-chlorog 1 27-123% 40% 25-102% 50%
1,4- dichlorobenzene 36-97% 28% 28-104% 27%
N-nitroso-di-n-propylamine 41-116% 38% 41-126% 38%
1,2,4-trichlorobenzene 39-98% 28% 38-107% 23%
4-chloro-3-methylphenol 23-97% 42% 26-103% 33%
acenaphthene 46-188% 31% 31-137% 19%
4-nitrophenol 10-80% 50% 11-114% 50%
2,4-dinitrotoluene 24-96% 38% 28-89% 47%
pentachlorophenol 9-103% 50% 17-109% 47%

0
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Aqueous
Compound %R RPD
pyrene 26-127% 36%

D. Evaluation

“matrix spike/matrix spike dugi'"‘\

were analyzed @&&e‘@\g&i”ﬁequeney and that results am:
each sample ma ,,.i§s A

1. Venfy that matrix, spike oS

ik ‘cemp‘l\unds between the unspiked
: upggate samples.

"f“@lke or matrix spike/matrix spike duplicate
usnﬁg informed professional judgment, the data
trix spike or matrix spike/matrix spike duplicate
Hth the other QC criteria and determine the need for
the data.

reviewer mqu use:¥
resultsf s
L9k .

614 '- oratory is required to use the matrix spike recovery ranges
¥ able 6 as method cnitenna, Environmental Standards will
Dol ‘data usability using the following criteria. Note that data will

quahﬁed if the 1nd1genous level of a compound in the unspiked

?ﬁ a. If any matrix spike compound has a recovery of <10%, positive
results for that compound in the unspiked sample are qualified as
estimated (flagged “J’), and “not-detected” results should be
qualified “R”.

b. If any matrix spike compound has a recovery between 11% and
49%, positive results for that compound in the unspiked sample are

Q
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b
ang? not-detected” results

c. If any matrix spike cmﬂﬁou- d hag a recovery between 50% and
135%, the results arg e aga 'gable» d do not require quallﬁcarmn.u _

& 2NNy,

d. If any matgix, . spike:
results qufha(\c

gpike/matrix sﬁlge&d \Efa(e ;nalyms
égn the mally s m%mamx spike

3.

OF L0y und QGC s 30%H0r an aqueous matrix
\”ike dupllcat{e*&ua'&s,tswr %O% for a solid sample

ieddifion, data usability will be determined using the

; WS stated above, if the indigenous concentration of a
compaiiping ﬁe unspiked sample is greater than 4x the spiking
cﬁ&en?ﬁm&ﬁﬁata wxll not be qualified based on the matrix spike/matrix

matrix spike and/or matrix spike duplicate has a recovery greater
than the upper acceptance limit, positive results for that compound
in the unspiked sample should be considered estimated (flagged
(‘J‘)’).

b. If the recovery of a matrix spike compound in the semivolatile
matrix spike and/or matrix spike duplicate has a recovery less than
the lower acceptance limit and >10%, the positive result for that
compound in the unspiked sample should be considered estimated
(flagged “J), and the “not-detected” result should be flagged “UJ”".

b
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C. If the recovery of a ma&fx’%ke compound in the semivolatile
matnix spike and/or MSp eﬁ;@hcate has a recovery less than
10%, not-detected""@z}ts fofsthat compound in the unspiked
sample should bQ: &

or that compound in the UrRA
mated (flagged “J”).

IX

target analyte.

SMatrix spike sample fails the acceptance critena for
NG QC‘Qference sample (LCS) containing each analyte that failed
55 '“‘ recovery must be prepared and analyzed If all target

§ifer of analytes analyzed, the complexity of the sample matrix, and
Y laboratory performance. If a large number of analytes are analyzed, the
“J\? probability that an LCS would be required is high. Therefore, many
¥ laboratories will prepare, extract, and analyze LCSs for all analytes with
each SDG.

3. LCS recoveries should be within the limits provided in Table 6 of Method
8270B.
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D. Evaluation

$6r the matrix spike anal zed.
alytes and, therefore, labam!ory

g;‘d-« \\\»\\

2 1f any LCS 8
compound in 48 3
and “not- detecsféd” re§

If any LCS cm
results for tRAR

’ LCS compound has a recovery >135% positive results for that

X. INTERN% TANDARDS

A, Review Items

Form VIII SV or equivalent, quantitation reports, and chromatograms

ENVIRONMENTAL STANDARDS .
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B. Objective

Internal Standards (IS) performance
response are stable during every anal$s

C. Critena

1. The recommendéde
naphthalene-dg; &8
perylene- dien

:. or QC sample
WO G, §+IOO%) from the
X be‘h‘@i?d that this is not a

The retention timgs Né& i
sa.mple shoulde X

of the internal standards from the continuing calibration
" more than #30 seconds from the previous, initial, or
alibration.

Check raw data (e.g., chromatograms and quantitation lists) to venfy the
internal standard retention times and areas reported on the Internal
Standard Area Summary Forms (Form VIII SV).

2. Verify that all retention times and internal standard areas are within criteria.

3. If there are two analyses for a particular fraction, the reviewer must
determine which are the best data to report. Considerations should
include:

: Q
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&0 If an internal‘stgndy
+100% of the a8 f

a. Positive r

S, exhibits a majc
" ¥ indicated. <
= qualified as y

response for ;

calibration stan

2.

If an internaj standard
chromatographic profil:
any false positives or o
reviewer may consider g
fraction. If the mass sy
need to be qualified as “
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3. If one or more internal standardsaﬁvaosgm\pjt blank or QC sample
displayed unacceptable retenuon!mapr arég”counts and the laboratory
did not reanalyze the sa.mplo cxﬁaék i S
issue in the QA review.

,«»,

X1

qg{hta,nve anaﬁsm is to minimize the
5t
as An erroneous identification

‘ﬁple compound and a current laboratory-generated
mass spectrum ﬁ'om the associated calibration standard)

to be the three ions of greatest relative intensity or any ions over
30% relative intensity if less than three such ions occur in the
reference spectrum) must maximize in the same scan or within one
scan of each other.

b. The relative intensities of these characteristic ions must agree within
1+30% between the standard and sample spectra. (Example: for an
ion with an abundance of 50% in the standard spectrum, the
corresponding sample ion abundance must be between 20% and
80%.)
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. ﬁgﬁ‘glblllty \%Q\d\ <N

SAGIN “1
3 Sy e'Validation
T Revision 0
Ww’March 14, 1997
Page 29 of 41
c. ﬁagil\‘wnass spectra should be

they hﬁvé sufficiently different GC
L€ ~_ﬁ?e§olutf6n is achieved if the height of

f3tess vpeaks 1s less than 25% of the
htsslghemse structural 1sor;;

retention times. Suffici )
&
the valley between %ﬂ
S
sum of the two e

Evaluation

ﬁetenmne if instrument cross-
g'mpound identification.

P contammatxo@ms Fecte

: % ‘\“\’
TRy

of quahtatlve critena for GC/MS analysis of target
requxres professional judgment. If it is determined that

B5 spectra must be placed in the support documentation section of the
report to substantiate the qualifier.

Professional judgment must be used to qualify the data if it is determined
that cross-contamination has occurred.

3. If structural isomers are observed to coelute on the GC column used for
analysis, identify the coeluting isomers in the QA review. If practical to do
so, change the data tables to reflect the fact that the isomers should be
considered one analyte.

Q
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XalL.

T R nuﬁed, ARe truan‘ \ #5h of that compound
grated abund@ncr,l_from 4% EICP of the primary

e \\QA \(

8% or less, then the concentration
the average RRF from initial

- in the extract%q;@y be f* 3
calibration datesind thes

area of the quantitation ion of the compound of interest

area of the quantitation ion of the associated internal standard
concentration of the internal standard

average relative response factor from associated initial
calibration

3. Alternatively, the regression line fitted to the initial calibration may be used
for the determination of the extract concentration.

4. Compute the concentration of the analyte in the sample using the following
equations:

ENVIRONMENTAL STANDARDS
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a. The concentration of the ana}yt&x ! &_hg\mﬁ’ phase of the sample is
calculated using the concenfydzlﬁn of*th&*‘cmalyte in the extract and
the volume of liquid extm' *b;,,follows

5
f' pe ur

hase of the sample is
utant in the extract and

umes
wexght inkg
e Solids of sample, expressed as a fractional
; N sHor (e.g., 75% solids would be 0.75)
i‘é#gf dﬁmon factor

Nate: Method 8270B does not specify dry-weight correction of
#8ults, however, this is normally done by the laboratory and is
<M required in most QAPPs.

S

SN
BY
D

: Vil%gtlon

1. Venfy that method quantitation limits reported by the laboratory are less
than or equal to the CRQLs. If sample dilution is necessary due to elevated
target compound concentrations, or if interference related to the sample
matrix is observed, method quantitation limits reported by the laboratory
may exceed required limits.

l
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quantitation iog;

calibration L 1 tith g

E.

oK Muanm@twn, hmxts (a;fory exceed corresponding

- *ﬁmiect‘féﬁxred qﬁgamaﬁ%shffﬁts agitsho samglis dilutions were necessary, or
*\’{{@ -telated mterfq. : serv 8xiondl judgment should be used to
- ;«g“ﬁssess the validity of WIevat _&w e3P, The problem should be noted in

2 ratory may be contacted by the designated

$ional information that could resolve any differences.
If a discrepancy remasg ":; g&;-' the reviewer must use professional judgment to
decide which vM&&:be& alue. Under these circumstances, the reviewer may
determine if q\@f@t@@f data is warranted.

v
'“

;,. I SV or equivalent, chromatograms, library search printouts, and spectra for
thﬁl&ﬁee TIC candidates

B. Objective

Chromatographic peaks in the semivolatile fraction that are not target analytes,
surrogate compounds, or internal standard compounds are potential TICs. TICs
must be qualitatively identified by a National Institute of Standards and
Technology (NIST) mass spectral library search and the identifications must be
assessed by the data reviewer.

o)
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C. Criteria

For each sample, the laboratory must (1?(;(1\&35(@) cOnduct a mass spectral search
of the NIST library and report tha‘-g\bgmb e 1de
semivolatile fraction peaks whxch are’ncsf. surrog

.“0.‘1

for each sample on thg.ﬁ’qqg TIC. Refer to the Q

requirements for TIC sézi

R
>.<i\\ &

{&3°of the major ions should agree within $20%

ple and the reference spectra.

S present in the sample spectrum but not in the reference
should be reviewed for possible background
contamination, interference, or coalition of additional TICs or
target compounds.

When the above criteria are not met but in the technical judgment
of the data reviewer or mass spectral interpretation specialist, the
identification is correct, the data reviewer may report the
identification.

f In the data reviewer’s judgment, if the identification is uncertain or

there are extenuating factors affecting compound identifications,
the TIC result may be reported as “unknown.”

o)
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2. Check the raw data to verify that Lh"é‘ga%?? C

5ﬁ§s generated a library
search for all required peaks in the mato for samples and blanks.

3. Blank chromatograms shouldt e@ \1 '{fo verify that TIC peaks p(ﬁsent
in samples are not fo% Blanks”” When a low-level, nos -
compound that is a coﬁﬂnbimwor laboratory contaminant jis

in a sample, a thorQ@ Che&ﬂf blank chromatograms may r 2 i

RN Tea, :
¥:: of common laboratory
3 :dldol condensation products

) §ofvent presé(\vhggiy\";;&nd reag
&% blanks and noky agsgoaple

ey
_ sérvatives such as cyclohexene, which is a methylene
eservative, may be present. Related by-products include
one, cyclohexenone, cyclohexanol, cyclohexenol,
e ocyclohexene, and chlorocyclohexanol.

7 Aldol condensation reaction products of acetone include:
4-hydroxy-4-methyl-2-pentanone, 4-methyl-2-penten-2-one, and
5,5-dimethyl-2(5H)-furanone.

7. Occasionally, a target compound may be identified in the proper analytical
fraction by non-target library search procedures, even though it was not
found on the quantitation list. If the total area quantitation method was
used, the reviewer should request that the laboratory recalculate the result
using the proper quantitation ion. In addition, the reviewer should evaluate
other sample chromatograms and check library reference retention times on

2
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quantitation lists to determine wheth&y
1solated occurrence or whether a,d&

8. Target compounds could beés
that quantitation is madg.

E.

>Sonipound name and Chemistry
be qualified “NJ” (tentatively
corgéntrations. All other TICs (not

Bk contamination) should be flagged

1dent1ﬁed as labn:atory
“J” as estimated-conc otk

\ d that a tentative identification of a non-target
M “ fg’%i‘it acceptable, the tentative identification should be
; gg “unknown” or an appropnate identification.
“Qcﬁtractually requxred peaks were not library searched and
ated the data reviewer should request these data from the

4.~ - In deciding whether a library search result for a TIC represents a
reasonable identification, professional judgment must be exercised. If there
is more than one possible match, the result may be reported as “either
compound X or compound Y.” If there is a lack of isomer specificity, the
TIC result may be changed to a non-specific isomer result (e.g., 1,3,5-
trimethylbenzene may be changed to tnmethylbenzene isomer) or to a
compound class (e.g., 2-methyl-3-ethylbenzene to substituted aromatic
compound).

.
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D.

6. Other case factors may xgﬂue&;‘l' IC

i“

SRR
53
. % A\k
K TS
B o

laLﬂsVahdaUOn
e Revision 0
L March 14, 1997
Page 36 of 41

5. The reviewer may elect to report a&f
alkanes may be summarized and«if,gp&

dgments. If a TIC match.is poor
X ,:,%a good hbraxy match, smxlaﬁ‘etm_\_

Laboratory dupllcat
analyzed as an mdlcatxong

e are no specific method criteria established for laboratory duplicate
s comparability.

lli«‘)
Evaluation

The reviewer should compare the results reported for each sample and duplicate
and recalculate several of the relative percent differences (RPDs).

Q
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E. Action

duplicate if the following criteria are ot

,r %‘

1. A control limit of _ZOJ” »' .'
sample values greatqr

Objective

Field duplicate sasiile
precision. The"

taken and analyzed as an indication of overall
. gdsure both field and laboratory precision; therefore,
m&e vanablhty than laboratory duplicates which measure
'.\i{g;;?.*%;. It is also expected that soil duplicate results will
riance than water matrices due to difficulties associated with
Wl field samples. Refer to the QAPP for project-specific
or field duplicates.

There are no specific method review criteria for field duplicate analyses
comparability.

D. Evaluation

Samples which are field duplicates should be identified. The reviewer should
compare the results reported for each sample and duplicate and calculate the

Q
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relative percent difference (RPD) usmg mrepmntﬁ?’Standards computer
generated forms.

Action

Positive results for a target coiioRh
duplicate if the following Cﬂ}y‘a\&mpt met:
Y 2

There is no specific criteria for system performance. Professional judgment should
be applied to assess the system performance.

ENVIRONMENTAL STANDARDS
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D. Evaluation

13 » %IE
setting. A baseline “shift” ¢
instrument or an mcrg@qfi lﬁ%j&tmment zero, possibly causmg m‘get o

A

compounds at or a&r tﬁ&.ﬂ{e&ecnon limit, to miss detectlon, “Asbaseline..

Action

Professa ju must be used to qualify the data if it is determined that
e has degraded dunng sample analyses.

Entire data package, data review results and, if available, Quality Assurance
Project Plan, and Sampling and Analysis Plan
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B. Objective
usability of the data.
C. Cnteria

e A,

6{@&? da fgﬂ(eepmg in
S

Eevoiding inappropriate use of the data.
Review all avﬁé’ble i & *aing the Quality Assurance Project
Plan, Samphng and &R RREEPand communication with the data-user
that concerns thg % R _Qnd desired quality of these data.

SRy, 8

2N
RN

N of the data to&;&s :

13 ent to determine if there is any need to qualify data
Qualified based on the QC previously discussed.

Q
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‘_:/;:
A?

XVIII. AUTHORITY

This data validation SOP for the analysis for semiv
prepared by Environrpental Standards, Ig% -
copy issued to S
other entity except Environmental Standarg, ncv.3it

o

ompounds by GC/MS hasf&%)éé‘p
represents internal gomtrol.

SOP approved by:

'
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TOTAL ORGANIC CARBORFARIDAPION SOP
e Revision: 0

oo iMarch 14, 1997
? Page 1 of 16

* See Section X for Authority and Application of this SOP.

Q
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Cntena

The holding time for TOC samples is 283t
specified on the Chain-of-Custody rec: b
quality assurance project plan (QAP Py rdey

SOP, then technical requirements;
specific QAPP. The samples, m“" :
Methods 415.1 and 9060 3

1 2°C).

Evaluation

Ben ecwded, qualify the positive results as estimated
tedetected” results as “UT”.

records, contact the field sampling team or the client for venfication of
correct sample preservation. If it can be documented that preservation was not
performed, or if the pH of the samples upon receipt at the laboratory was not
appropriate, flag all positive results as estimated (“J’) and all “not-detected”
resuits as “UJ”.

4, If the temperature of samples upon receipt at the laboratory exceeds 6°C,

attempt to ascertain how the temperature was obtained. If the temperature was
obtained from a temperature bottle or by using an infrared (IR) gun, and the

5
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temperature is greater than 10°C, qu
“not-detected” results as “UJ”.

1. INITIAL CALIBRATION

A Review Items

; tm@‘&ge established to
Rptable quanntanve and

d lieArity, at the beginning of
ents that the initial calibration

D dlysis do not give any guidance on the
XrvegIof the analysis except that a series of standards
bration curve. Unless specified in the project-specific

deto assess the acceptability of the calibration curve:

use a minimum of a four-point initial calibration sequence
e standards) for instrument standardization, unless otherwise

s if ¥ correlation coefficient is less than 0.995, the laboratory shall prepare new
_, Standards, set up the instrument again, and recalibrate the instrument.

~  All positive results in the samples shall be reported from instrument levels
which are within the calibration range of the instrument. If the instrument level
for a sample exceeds the highest initial calibration standard concentration, the
sample shall be diluted with reagent distilled water and reanalyzed.

;

Q
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D. Evaluation

1. Verify that at least a four-poingis
correlation coefficient is at least:$

“. laboratory did not dilute and
t to this fact in the QA review. In

N u response throughout the period of time during which samples are analyzed.
Meﬂt drift or analytical problems, which may have an adverse effect on the
anhlyuw results, are detected by poor results for the continuing calibration analyses.

C. Critena
The methods for total organic carbon analysis do not clearly specify critena for the

frequency of contiming calibration analyses and the acceptable recoveries in the
continuing calibration standards. US EPA Method 415.2 requires the analysis of two

Q
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RSt gyery 15 samples analyzed.
ﬁ@w .-1- fot«@ontmmng calibrations. For,
’ 3‘~ shall be used for assessing data

*f!{'ﬁ For continuing calibration outside the 85-115% criteria or outside the
laboratory’s acceptance criteria, positive results should be considered estimated
and flagged “J”.

Note: the continuing calibration standard should be applied to samples on both
“sides” (before and after) untl a compliant standard is obtained in both
directions.

o
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3 less than 85% or less
not-detected” results as

4.

S. Ifarecovery o___ l

for a contin

& which may result in false positive or false negative results
equipment, and/or rinse blanks monitor the possible
es in the field (during the sampling event), during the shipment

S’QV»&‘G Method 9060 requires the analysis of one method blank with every batch of
satiples. The US EPA methods make references to reagent distilled water blanks.
However, none of the total organic carbon methods give any guidance to the
acceptable results for method blanks or calibration blanks. Refer to the QAPP for
project-specific requirements for these QC analyses and for the frequency of collection
of field, equipment, and/or rinse blanks and the acceptable results for these field QC
blanks. For data validation purposes, the following criteria shall be used to assess the
quality of the reported analytical results.

Q
ENVIRONMENTAL STANDARDS



et*

TOTAL ORGANIC CARB'OR‘%ALID&T 1ON SOP
2% Revision: 0
.~ March 14, 1997
Page 7 of 16

1. A method blank shall be prepared with Watc‘h\’ﬁ samples prepared for
analysis or for every 20 samples, whlgl@aﬁ' 1?%1 equent.

x\<

continuing calibration standaﬁk{\

NI %\

3. The method blank; thy ‘4 |
and/or rinse blanksf" ;
limit for the aml?ss,@\ &

x.“

Venfy that e%x@sample _,;-' 8
and calibrationBanks.

kanks, &3 not* contain total organic carbon in excess of the

reportmg Lmu\_ \@%

-0
iy a ﬁeld, equipment, and/or rinse blank for every data set of
‘Q ORI NS (or per the requirement in the QAPP).

lratory Until the laboratory clanﬁ&e/rwubxmts these items, the associated
results are designated as tentative.

2. If the laboratory has utilized blank-subtraction, the laboratory must resubmit
the data unsubtracted.

3. If a field, equipment, and/or rinse blank is not present, note this in the QA
review.

.
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TOTAL ORGANIC C

e

XY
4. If the laboratory did not prepare and apaly ‘gmeﬁ;&l blank, or analyze the
continuing calibration blanks at the gibper fregs 3y, include a statement to
this fact in the QA review. s
s, The results of all laboratory Btaks shogi#be applied to all samples
qualification purposes. ST R s A
NART s

NS
N

I@s\ &%%gd in the blank but not in the samples, no action will be
& NG
£

>

NN

‘A@ﬁcal result fo}ms, QC summary forms, and raw data
v
B. Objective
Data for matrix spikes (MS)matrix spike duplicates (MSDs) are generated to
determine long-term accuracy and precision of the analytical method on various

matrices and to demonstrate acceptable compound recovery by the laboratory at the
time of sample analysis. The data for laboratory control samples (LCSs) or blank spikes

l
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(BSs) are generated to determine analytical accy ey
used to assess the accuracy of the entire samplab:

C Criteria
SW-846 Method 9060 requires 3SR

it does not specify criteria fog,d
and cntena for acceptab &

QtRbIe TE overy range for MS analysis 0F ke uenég > ?
‘ '"_“tange for LCS (BS) analysrs ISNERA

concerning thes&; 3 Ry
be used to ass&- ta ‘

with every batch
whichever is more

S/MSD analyses will be the
\¢, Werly expanded, in which case, the
125%. Spike recovery limits do not

x .. : ': :gﬁ’"
ive Percent difference (RPD) QC limits will be used
».>;-: expanded, in which case, the maximum RPD between

W epared and reanalyzed.

5“) ’5;"5 The MS/MSD analysis will not be performed on a known field, equipment,
or rinse blank.

Q
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D. Evaluation

1. Verify that the MS/MSD and LCg
at the proper frequency. oy 6

2. Verify that there is

\,@«w *;; ’
P verles for the MS/MSD are outside criteria, the following apply:

If%R <75% or the lower limit reported by the laboratory but >30%,
qualify positive results as estimated (“J’) and “not-detected” results
“UJ?"

If %R <30%, qualify positive results as estimated (“J’) and “not-
detected” results as unrehable (“R”).

c. If %R >125%, or the upper limit reported by the laboratory qualify
positive results as estimated (“J’). The “not-detected” results do not

require qualification.

Q
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4. If the recoveries for the LCS (BS) are o # 'f 5
a. If%R <80% or the lowerdith

qualify positive resul
“UJ',Y.

~ did not reprep%nd re
assurance review’.

atdly duplicate analysis demonstrates the ability of the laboratory to achieve a
@in level of precision in the procedures used for sample preparation and analysis.
$8ld duplicate analysis provides an indication of overall (field and laboratory)
precision and sample representativeness.

C. Critena

The methods for total organic carbon do not specify criteria for the frequency of the
laboratory duplicate analysis or the precision criteria required for the laboratory and field

o
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laboratory duplicate sample
or for every 20 samples, 3l

/figld Wuplicate samples display
ca&etween the two results shall

pthat the RPDs are within the laboratory’s limits or less than 20% when
he initial and laboratory duplicate sample results are greater than 5x the
MDL,; otherwise, verify that the sample results are within the + MDL.

Verify that the RPDs are less than 20% when both the initial and field duplicate
sample results are greater than Sx the MDL; otherwise, verify that the sample
results are within the + MDL.

5. Verify that laboratory duplicates were not performed on field, equipment, or
rinse blanks.

Q
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x lated samples as estimated ()
" results is not required.

pof the 1nitial and/or laboratory or field duplicate sample
#Sx the MDL and the difference between the results is
e + MDL, flag all positive results in the associated
estimated (“J’). Qualification of “not-detected” results is

AL;;IyUCal results forms and raw data
B. Objective
The objective is to ensure that reported quantitative results and reported quantitation

limits (QLs) are accurate and that all reported positive results were calculated within
the calibration range of the instrument.

Q
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C. Critena

The laboratory shall provide all raw datagzeciesss culate all positive resultg,
and to verify the reported “not-detectef ¥suNgHiag the raw data. SW-846 Methad
9060 requires quadruplicate analysis OX@e sampi#®8. Both the average valueé@&g
range must be reported. R R v SRR

Evaluation

and/or missing (i.e., sample calculations) must be
by the laboratory.

€ method requirements for sample analysis were not followed, note the
deficiency in the quality assurance review.

X

IX. OVERALL ASSESSMENT OF DATA

A Rewview Items

Entire data package, data review results, the QAPP, and Sampling and Analysis Plan

Q
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Objective

The overall assessment of a data packages
data reviewer expresses concerns and g«
data. k.

Criteria .

Review all avai
the additive

inappropriate use of the data.
the QAPP and Sampling and

- include his assessment of the usability of the data within the given
context.

(o)
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X AUTHORITY

vironmental Standards, Ing.
and is not te\bc

This data validation SOP for the analysis for TOC has begsf

This SOP represents internal control copy _
photocopied or used by another entity except Envirofithe)
permission. :

SOP approved by:
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halogenated volatile organic
using direct injection or P
contamination from
instrument carry-ove

ation in regard to
ate laboratories may

See Section XIV for Authority and Application of this SOP.

0
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C. Criteria

times are 14 days from
nd 7 days from collection

unpreserved aqueous sam
analysis for non-aromati
aromatic compounds.
time for cooled (4+2<()

R ument in the quality assurance (QA)
detr'and qualify the sample results according

Feserved samples were analyzed between 15 and 28
B flag positive results as estimated (“J’). The
¥for the compounds in the sample may be higher than
He “not-detected” results “UJ’. For Region II, if solid

®Won-chemically preserved (pH>2) aqueous samples were analyzed
between 8 and 14 days from collection, flag positive resuits for aromatic
compounds as estimated (“J”) and the “not-detected” results for aromatic
compounds “UJ”’. Non-aromatic compounds are qualified as per Sections
E.1 and E 3, regardless of chemical preservation.

3. If correctly preserved samples were analyzed more than 28 days from
collection, flag positive results as estimated (“J”) and the “not-detected”
results “R”. For Region II, if solid samples were analyzed more than 20

Q
ENVIRONMENTAL STANDARDS




" May 21, 1997
Page 3 of 24

cted” results for aromatic co&ﬁﬁqﬁ
as per Sections E.1 angg abov;

P the temperkq s Woler was

n th& mperature greater than
RS Qia' was measured with an [R
tive results as estimated (“I”)
(“R”). In addition, note the

&Y for project samples, but the laboratory

Aferature bottles or IR guns for measuring the
mment in the report that high sample temperatures
2 method of measuring the cooler temperature may
agiple temperatures, and data was not qualified based on
ition, note if the laboratory indicated the presence of wet
in the sample cooler.

Afi‘alyncal sequences, calibration summary forms, integration reports, and
chromatograms

o]
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B. Objective

Compliance requirements for satisfact,
ensure that the instrument is capal

libration are established 19
ping acceptable quahtatlve a,lg:l

C. Critena

Initial calibra

; #Wed, and the average calibration
factor can be’ \ Bt#ion curve. If the RSD is in excess
of 20%, then #*€alibrag SIRRomial, cubic, etc.) must be used.

If Method 5030 was used, verify that a heated purge was used.

Verify that the sample results were calculated correctly. Specifically, if the
RSD is <20%, the average CF from the initial calibration should be used.
If the RSD >20%, the entire curve representing the initial calibration
standards must be used.

5. Evaluate the initial calibration CFs for all target compounds.
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‘ap yerag F for at least three
target compounds; verify thgfﬁ‘ﬂ re@aim@ ed value(s) agrees with

it is associated with a low concentration initial
ble on the chromatogram, professional judgment

e sare barely visible), the reviewer may elect to flag “not-detected”
for that compound with an “R”.

¥ If the initial calibration standards and the associated samples were not

performed similarly (i.e., the initial calibration standards were heated and

~ the samples were not heated), flag “not-detected” results for all compounds
with a “UJ” and the reported positive results with a “J”.

3. If any target compound has an RSD greater than 20% but less than 50%
and the average CF was used for quantitation:

.
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b.

4. If any target compound ha
and the average CF wag{Eiiiigngt

Btion, professional judgment will
ess of the curve generated. For

" be used to d
instance, the d¥a revj ,
the calibration standdiE§R4g “Acceptable, with special attention to

Ttinuing calibrations are performed to verify that the initial calibration curve is
still acceptable for quantitation of results with respect to sensitivity and accuracy
on a day-to-day basis.
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C. Critena

target compounds and

1. Continuing calibration standag
' imum of every working day,;pr

surrogate compounds are 2

cceptance criteria
" If the difference is
affbration standard may be
t, a new initial calibration

ipfafter the first continuing calibration
daily retention time (RT) windows,
indows.

Evaluation

ng calibration was run at the required frequency and
ng calibration was compared to the correct initial

that t

a. Quantitatively verify that the recovery was calculated properly for
at least three target compounds; verify that the recalculated value(s)
agrees with the laboratory-reported value(s). If errors are detected
in the calculation of the recovery, perform a more comprehensive
recalculation.

b. Verify that the peaks for the continuing calibrations are clearly
visible on the chromatograms.

.
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5. Verify that after the daily RT
analytes in the subsequent calsh

o i\ \

windows. k
E. Action
L. If continuing calibg

this should he jnd

tﬁa.n 15% in the continuing
{sensitivity:

#d has a %D greater than 15% but less than 70% in
n standard with decreased instrument sensitivity:

b. Flag “not-detected” results for that compound “R”.

6. If any target compound is outside the daily established RT windows, the
associated sample chromatograms must be carefully evaluated using
reviewer-generated expanded RT windows.

o
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FTame T ,eal peaks corresponding to t

'v AN

compound o.&gt erest, using expanded RT windows, “

orte@“ Bsitive sample results for

\

._. pw, should be flagged “R”.

X \,;:":
summary forms, %smato

9 No contaminants should be found in the blank at or above the reporting
"?i limits. If the laboratory method blank has target analytes at or above the
reporting limit, the entire sample batch is reanalyzed.

A method blank analysis must be performed at least once for each batch of
<20 samples of a similar matrix. Refer to the QAPP for project-specific
criteria for trip blanks, field blanks, equipment blanks, and rinse blanks.

Q
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3. The method blank must be analyzed dmigy
instrument used for sample analysxg‘{;«‘iu

”19\.‘*.' N*‘
4. If Method 5030 is used, the mqtléd '

purge.

D. Evaluation

S &
) J‘[ft% ‘ﬁppropnate b
g ‘\g"%fena 2 and 3 in i%uon )
‘@wdgment to determinent th a5

3

re Wt qualified for associated blank contamination unless
§compound in the sample is less than or equal to 5x the
k for that target compound (10x for the ketones). In

pncentration for a contaminant. The results must not be corrected by
blank value.
c actions are as follows:

1. If a target compound is found in the blank but not in the sample, no action
is taken.

2. If the sample result is greater than the quantitation limit (QL) but less than

the required amount (5x from the blank result or 10x for the ketones), the
sample results are qualified as “not-detected” (“U”).

Q
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required amount (S5x from the bla.nir.
result is raised to the QL and is f]

vidual samples and blanks is established

Laboratory performance | acen _
' samples and blanks are spiked with the

by means of splkmg ARt

R ogate(s) should be within the limits specified by the
gamples or the sample must be reanalyzed. Recoveries outside
ons of the samples are acceptable.

"’? Check raw data (i.e., chromatograms and integration reports) to verify the
*" recoveries on the surrogate recovery QC summary form. Check for any
calculation or transcription errors.

2. The following should be determined from the surrogate recovery QC
summary form.

Q
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x surrogate compoundut of
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R
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! sful reanalysis, the labor%tory\"

required to ;ego %

imits are unreasonably wide, ask the
ability limits for the surrogate recoveries.):

If the surrogate recovery is greater than or equal to 10% but less than the
lower acceptance limit:

Positive target compounds are qualified as estimated (“J”).

Results for “not-detected” compounds should be qualified “UJ”.

Gl
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VIL

oo~
\K~. 3 g

N
e and%ﬁ;omato
S ;f' ?%3‘@ p

N

[ded to all samples and blanks to ensure

Critena for -gm-\' ndards are typically specified in the QAPP or by the

blanks.

2. If any internal standard compound is outside the acceptance critena
(laboratory-specified), there should be a reanalysis to confirm that the
noncompliance is due to sample matrix effects rather than laboratory
deficiencies.

(Q
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E. Action

und remﬁs are out of specification,
c4tion, the following approaches.are

“for a sample is greater thasiihe
; sesults “J” and “not-detected’Rré

acceptance limit, L &
for the compousds

s

peaks are obed g

impact on data u A
": I .v\\'i

Data for matrix spikes/matrix spike duplicates (MS/MSDs) are generated to
determine long-term accuracy and precision of the analytical method on various
matrices and to demonstrate acceptable compound recovery by the laboratory at
the time of sample analysis. These data alone are not used to evaluate the
accuracy of other samples. The data for blank spikes (BSs) or laboratory control
samples (LCSs) are generated to determine analytical accuracy. The results of BSs
are used to assess the accuracy of the entire sample batch.

o
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C. Criteria

1. MS/MSD samples are analyzed:ziti
(or LCS) samples may alsqqBe‘n
samples.

2. MS/MSD/BS (or LBS)‘*%-
within the laboram'fl oL

D.
:«,

-‘(or L&) wer@*

A S) recoveries and MS/MSD
l&% quality control (QC) summary
¥ recoveries are within the specified

data and verify calculations.

#of nonspiked compounds between the unspiked

R where the MS/MSD results are outside acceptance criteria, the
criteria should be used for the qualification of the sample that

A a. If an MS compound in the MS/MSD has a recovery greater than
‘ the upper acceptance limit, positive results for that compound in the
unspiked sample should be considered estimated (“J”), and the
“not-detected” results are not qualified.

b. If an MS compound in the MS/MSD has a recovery less than the
lower acceptance limit and > 10%, the positive result for that

o)
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Ped

1 oratory performs a
Jaterthe RPBIS for the analysis as per
“all a8 ’i!fcmhbd sample results for high

Qésummaxy forms, Case Narratives, integration reports, and chromatograms
B. Objective

The objective is to ensure that the compound identifications are accurate based on RT
windows, peak resolution, and the linear range of the system.

Q
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C. Critenia

Sure the~Gé system is within optimug
1ﬁla.kes three m)ecuons of all smg{e
Senal injections over leﬁ;% ur period result in RT wmdowmha%ware Do
too tight. The labomgs 3h i o

“\ '»may not be necessary if the
Bblished by prior analyses.

exceed the linear range of the
hghould be diluted and reanalyzed. All peaks
e peaks are not always ev1dent when peaks are

calibration curve, the
should be on O

Second-column confirmation should be provided; if it was not, attempt to
' obtain the confirmation analysis from the laboratory. If the confirmation
analysis cannot be provided or was not performed, wrnte a comment 1n the QA
review,

2. Verify that the target compound peaks have unique RT windows by viewing

the initial calibration standards or any RT window summary information that
the laboratory may have provided.

Q
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g 8

the linear range of

'dos for both columns, if a confirmation column is
ult is greater than the reporting limit (or quantitation

B. Objective

The objective is to ensure that reported quantitative results and reported QLs are
accurate.

0
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C. Critenia

,;uﬂl? adjustfnent of the QLs must bg
calculated according to the coq@ eHils 23

e based on the average CF ﬁ?bm\ :

2. The compound quantitatiri 2 2
% or if the RSD is >20° Ei%he ;mu‘ai

lnmal calxbratlon if .;h‘e""

D.

s&fMiple matrix 1s observed,
Qd‘&eqmred limits.

e sample was analyzed with a

For ol Samplesﬁ \."-- d be examined to verify the correct
calculation of aff>s#ifg

If QLs reported by the laboratory exceed the QAPP-specified QLs and no sample
dilutions were necessary or matrix related interferences observed, professional
judgment should be used to assess the validity of the elevated sample resuits. The
problem should be noted as a comment in the QA review.

If the samples were not analyzed in the same manner as the calibration standards
(i.e., the calibration was performed with a heated purge and the sample was not

b
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05 A

Wma@ and flagged “J” and

2

heated), the positive results should be consigdg
the “not-detected” results should be flaggeg&i”.

/gf’fgp‘

Me contacted by the demgn&t@d
-» " ,atxonjﬁt could resolve any dlﬂ'ergpce X

If a discrepancy remains unsolyéd
decide which value is the be V
may determine if quahﬁcg@o

XI.

3ﬁaay have more v %

““laboratory performance aRdua geneity. It is also expected that solid

duplicate results will [YE%8SYrea @ Vvariability than the water matrices due to
1atedSWil ectmg “identical field samples.

Wy

S

eview cntena for field duphcate analyses comparabxhty

‘S@f?es which are field duplicates should be identified in the QA review. The
reviewer should compare the results reported for each sample and duplicate and
calculate the RPD.

0
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E. Action

both sample values gﬁg?aa@ than

XIIL

VEE
9 QC summary forms
Wby

A€

wObjective

rument performance QC checks (e.g., blanks and
¥Ray Qs in the analytical system that degrade the quality
eéﬁdanon would not be directly shown by QC checks
pries of analytical QC analyses, a thorough review of the

During the period foRUy »
calibrations), ch .
of the data. Wil
ntil th xt g
u e next g A

=
D. Evaluation

1. Abrupt, discrete shifts in the chromatogram baseline may indicate a change
in the instrument’s sensitivity or the baseline setting. A baseline “shift”
could indicate a decrease in sensitivity in the instrument or an increase in
the instrument zero, possibly causing target compounds, at or near the
detection limit, to miss detection. A baseline “rise” could indicate

‘0
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the column.

e,

2. Poor chromatographic pefm Ke. ﬁects both qualitative and
quantitative results. Indicationg ‘f subsﬁf&ard performance 1nclude'

in 1naccurate

ove assessment of a data package is a brief narrative in which the data
er expresses concerns and comments on the quality and, if possible, the
usﬁBxhty of the data.

C. Criteria
Assess the overall quality of the data

Review all available materials to assess the overall quality of the data, keeping in
mind the additive nature of analytical problems.

Q
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D. Evaluation

Review all avallatgggn"

Analy51s Plan, @g& ‘

_;'T\::“;iﬁg \m\\ A
3 any‘%sd to qualify data
; is€ussed.

! \ew which provides the
: lumtanons of the data. If
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X1V. AUTHORITY

ted VdCs has been prepared by

This data validation SOP for the analysis for non-hiiGge
'res’yts internal control cqpy

Environmental |, Standards, Inc. This

issued to
photocopied or used by any other entity excegfd
written permission. A

SOP approved by:
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STANDARD OPERATING PROCEDURES FQik i)A A.Vﬁ"LIDATION OF

POLYCHLORINATED D[BENZ&%DIOXNAND
POLYCHLORINATED DIBENzG WRA? N;
GENERATED BY SW- MMETBQIS 8280

L METHOD SUMMARY

method is appropriA ok

contamination ¢4 jhe

processmg g B
W= ;‘%o‘ds allow for ~
N requirements

grpretanons In addition, a pIg 3 BAPP might include reqmrements which
differ from those presented i m ,

9 ‘2“Samples Interfering
‘PCBs #fd other polychlorinated

FOR: tory interpretation in regard to
& Ferefore, separate laboratones may

CiSequently, some of the sections in the SOP
*_

TH& objective is to ascertain the validity of results based on the holding time of the
sample from the time of collection to the time of analysis.

" See Section XV for Authority and Application of this SOP.

Q
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Critena

1. The extractions of aqueous samgl’eai?n _requ1 'to be performed within 30

days of the date of sample cqlb;dtiaw&
SN
N

:"?ef,e reqmred to be perfonned

R at

2. The extractions of sol Ty
days of the date of sag

€7
< )-m\

B€ sample coolers (based
bqttle) upon receipt at the
: r in a separate logbook. The
emperature' ired to be maintained at 4+2°C.
However, theytgta GRS
direct impact on aiRlithe PCDD/PCDF data.

established by comparing the sampling dates on the
the dates of extraction and analysis on the sample
Examine the sample records to determine if

criterion is exceeded, sample results will be qualified “R” or “UR” =

_unusable, “T = estimated, “UJ” = quantitation limit [QL] is biased, “A” =

MW professional judgment as defined in [2]) by the data reviewer according to
the following table:

Q
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Days Beyon@
Collect' SN

L' Result(s)

Holding Time for:
Aqueous Sample “A”
Extraction “

Solid Sample

Extractxo%

Fhrdgment will be used to determine if the severity of
t§ qualification.

ire of the temperature bottle (or an IR gun temperature
gent of a sample bottle) upon receipt at the laboratory was greater
a comment will be written in the QAR by the data reviewer

due to the siability and chemical properties (i.e., vapor pressure, boiling
point, etc.) of the PCDD/PCDF compounds.

If the laboratory recorded the air temperature of the cooler rather than a
sample bottle temperature, note in the quality assurance review that this
method of determining cooler temperature may not be indicative of sample
temperature.

Q
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I11. WINDOW DEFINING MIXTURE (DB5 COLUI\M_@M&E@

A Review Items

the instrument is capable¥
ALRR

in gacECongener class of dioxin
2,3,7,8-TCDD and 1,2,3,4-

on, once when adjustments or
it may affect retention times are
g7l change in retention time (10 sec.) of
ed. The retention times of the first and

instrument TG
performed, orsw
the target analytes
last eluting iso
each congenel<g:
between the

gt dioxin and furan compounds. The percent valley
s 2,3,7,8-TCDD and 1,2,3,4-TCDD is required not

y = the peak height of 2,3,7,8-TCDD

The retention times of all compounds in the continuing calibration
standards are required to be within the retention time windows established
prior to the continuing calibration at the beginning of the day. See Section
VI of this SOP for frequency and additional requirements for continuing
calibration standards.

3. At a minimum, the Window Defining Mixture must contain 2,3,7,8-TCDD
and 1,2,3,4-TCDD, and the following (first eluting; last eluting) isomers:

Q
ENVIRONMENTAL STANDARDS



- ?féi’\:f\/[arch 14, 1997
> Page 5 of 33

TCDD
PeCDD
HxCDD
HpCDD
TCDF

D.

€ percent valley between the compounds 2,3,7,8-TCDD and 1,2,3,4-
4 TCDD is greater than 25%, positive results for the 2,3,7,8-TCDD isomer
W’? may be affected and should be flagged as estimated (“J”’) by the data
" reviewer. One of the following two options will be followed:

a. If the 2,3,7,8-TCDD concentration was reported from the analysis

with resolution problems, the result will be flagged as estimated
(“T”) by the data reviewer.

l
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b. If the 2,3,7,8-TCDD concen;;_&h;&ay % reported from the
analysis with resolution btehn 12 “was reported from a
confirmation analysis og P23§\§ column with acceptablc
resolution, no further

s4Ban +10 seconds, the sample, .-;_" 3
Bhining Mlxture and assocfa

¥ criteria except the
ally affected If there

intial positives (peaks as described above) for either
will be evaluated by data reviewer to determine
#r€ within an adjusted retention time window. If any
all of identification criteria and is within the adjusted
ne wmdow the resultmg concentration may be reported

Iv. COLUQ&zngRFORMANCE SOLUTION MIXTURE (SP2331 COLUMN)
A Review Items

Calibration summary forms, integration reports, and chromatograms

&
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TEN
X
<

B Objective

Compliance requirements for satisfactosg: _
todisging acceptable qualitative and

ensure that the instrument is capab#e¥®df Bo
quantitative data for the PCDDs and™® -

C. Critena

Nalabelled 2.3.7 8-

Ry I I

gited not to exceed

B¥ 4-TCDD
3,7,8-TCDD

Verify that a CPSM was analyzed on all of the instruments used for
analysis.

2. Verify that the percent valley between 2,3,7,8-TCDD and all other
unlabelled TCDDs were calculated correctly.

3. Venfy that the retention times were within the retention time windows
established by the continuing calibration standard.

Q
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et

;\{}?g‘,a/‘...
4. Verify that the CPSM contains the apprapga@\con@ers

E. Action

I Ifthe CPSM was not analyzed

he re@éd frequency, or did not cogt 78
the appropriate TCDD gex : S

professional Judgment will be M

A

nt is capable of producing acceptable qualitative and
DFs and PCDDs.

&, For all toxic dioxin and furan isomers (i.e., those isomers which have
“¥¢Pchlorine atoms at the 2, 3, 7, and 8 positions on the aromatic rings),
*" internal standards, and the recovery standard, a five-point calibration was
required at the beginning of the analytical sequence. The standard

concentrations were required to be those specified in the analytical method.
2. The percent relative standard deviation (%RSD) of response factors

(calculated using peak area) from the five-point initial calibration was
required to be less than or equal to 15%.
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3. The relative ion abundance ratios for_thesgu tltaﬂbn and the secondary
ions of the target analytes, mtemai Md égw recovery standard are
required to be within the acceptabiesahges speb?ﬁed below:

0.65-0.89
1.24-1.86
1.05-1.43
0.88-1.20
0.76-1.02

ESs ' all target analytes, internal standards, and recovery
g£giduired to be within the appropriate retention time windows
ith the Window Defining Mixture analysis.

€ monitored ions for each native isomer are required to be present
fyflaximize simultaneously within three seconds of the corresponding
-labeled compound.

R
6. :3) The signal to noise ratio (S/N) for the unlabelled PCDD/PCDF ions is
required to be greater than 2.5.

7. The signal to noise ratio (S/N) for the internal standard and recovery
standard ions as required to be greater than 10.

'o
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8. The signal to noise ratio (S/N) for the nzé ag 10&&}' 2,3,7,8-TCDD in the
mid-level initial calibration standard.afs&a[ sbRbe greater than 50 to 1.

D. Evaluation

the initial

3 *Q}v\ N \J !
o%& action must be

. calculated value(s) agrees with
If errors are detected in the

Bck and recalculate the RSD for onme or more target
s compound(s); verify that the recalculated value(s) agrees with the
laboratory-reported value(s). If errors are detected in the
calculations, perform a more comprehensive recalculation.

b. Verify that all target compounds have a RSD less than or equal to
15%.

6. Verify that the retention times of several target analytes, internal standards,

and recovery standard peaks were within the appropriate retention time
windows.

[Q
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7. Verify that the monitored ions for tve i8¥mer are present and
maximize within three Pygttesponding  C-labeled
compound.

8. Verify that all of the sngnal"w:ﬁglse ré&’s are greater than the nn,,nffnum
ratios of 2.5:1 for unlaiz @D/PCDF ions, 10:1 for thei¥atar
standards and recoyef 78 i
2,3,7,8-TCDD mge_ i

be q 2% lased

(“UR’ *gg 5

8. ) SStablished with the Window Defining Mixture analysis, the
Plalyte data will be flagged as unusable (“R” or “UR”) by the data

‘ If the three monitored ions for a native isomer were not present and/or did
"’i“? not maximize simultaneously within three seconds of the corresponding
S BC Jabeled compound, the data reviewer will take action as follows:

a. If the result in question had been reported as a positive result, the
data reviewer will change the reported positive result to a “not-
detected” result. The reported concentration is reported as the
detection limit. This action will be summarized in a comment in the
QAR

l
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4 for any unlabelled PCDD/PER
for these unlabelled PCERYPE

abgtar ndhzd @'br recovery
Mits {&5 the associated
e

0al viewer.

n of 2,3,7.8-TCDD in
 F: \ 0, the detectlon limits for

T

ENVIRONMENTAL STANDARDS




RCVIS]OII 0
i March 14, 1997
" Page 13 0f 33

C. Criteria

1. Within 12 hours prior to the analg$]
analysis, a mid-level contmum;@1

dioxin and furan i isomers (1 é‘%@ 1so)ﬂ£¥s whxch have chlorine atoxﬁs t

Y2 to be analyzed.

2 ?%%t differences (|%D)) betwesnREhoan
\ initjal calibeghit

Relative intensity

0.65-0.89
1.24-1.86
1.05-1.43
0.88-1.20
0.76-1.02
Selected ions (m/z) Relative intensity
304/306 0.65-0.89
340/342 1.24-1 .86
374/376 1.05-1.43
408/410 0.88-1.20
442/444 0.76-1.02

Q
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,

The sngnal to,,g €. f

that the contmumg &
calibration.

2. Evaluate the ex

el erify that the recovery was calculated properly;
the recalculated value(s) agrees with the laboratory-
alue(s). If errors are detected in the calculation of the

y Verify that the relative ion abundance ratios for the quantitation and
the secondary ions of the target analytes, internal standards, and
recovery standard were calculated properly; venfy that the
recalculated value(s) agrees with the laboratory-reported value(s).
If errors are detected in the calculation of the results, perform a
more comprehensive recalculation.

3. Evaluate the percent recovery between the expected result and the
observed result for all compounds.

0
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G5
dvalue(s) agrees with the
If eddrs are detected in the
M a more comprehensive

R
.\¢ 3%

ound Y\\.

®ours prior to a sample analysis, all affected
or “UR”) by the data reviewer.

Associated “not-detected” results (calculated detection limits) will
be qualified as biased (“UJ”) for 30% < |%D| < 90%, and unusable
(“UR”) for |%D| > 90%.

3. If the relative ion abundance ratio for the quantitation and the secondary
1ons of the target analytes, internal standards, and/or recovery standard was
not within the acceptable ranges listed above, the affected analyte data will
be flagged as unusable (“R” or “UR”) by the data reviewer.

Q
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'3,_‘_,\%" o
4. If the retention time of any target P g int¢fnal standard, and/or

recovery standard was not within {i _-,w “fetention time windows
(£10 sec.) established with thes¥ low Defthing Mxxture analysis, the

itgtdve isomer were not present
'thm three seconds of the

N
aported i?si maximum possible
P ats: reviewer will change the
result. The reported MPC
ion limit. This action will be

limits for these unlabelled PCDDs/PCDFs
the data reviewer.

1D noise ratio (S/N) for the m/z 320 ion of 2,3,7,8-TCDD in
ing calibration standard is not greater than 50, the affected

B M
VI. BLANKS ;%»
A. Review Items

QC summary forms, chromatograms, and integration reports

“
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Objective

The assessment of blank analysis results&t@&tigmes the“existence and magnitude qf
contamination problems. The cntem%r\tgg %valuanon of blanks apply to amy
type of blank associated with the &ain}les If;pfoblems with any blank exﬁ’gz.a{l

o,

Ed»to determine whether or not th&ms&;

associated data must be carefullysEVERs
inherent variability in the dat’cr‘{f
affecting the other data. &7

Criteria

T«z’?f If the appropriate blanks were not analyzed with the frequency described
above (Section VII.C.1 and 2), professional judgment will be used by the
data reviewer to determine if qualification of the associated data is

necessary.

2. If a PCDD/PCDF isomer is detected in a sample analysis and is also
detected in the analysis of any associated blank (see [3], below, for what
blanks are associated with the samples), the positive results will be

Q)
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>DLand>(

b I‘,, same weights, volumes,

‘.e;';. n factors as the assoc1ated

be taken by the data reviewer. However, if a class of
ants (e.g., TCDDs) was detected in ﬁeld blanks but not in the

: *@? data rewewer.

5. If it is determined that contamination has been introduced from a source
other than the sample, qualification of data may be made by the data
reviewer. Contamination introduced through dilution water is one
example. Instances of this occurring can be identified when compounds
have been detected in the diluted sample but not in the undiluted sample.

i 0
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6. Professional judgment by the data rewewgrwll b’é‘utlhzed when a peak
observed in the blank chromatogragr Wi Tﬁ;iﬁte?f‘etentlon time window of
a target compound and is repo] w’ \a maxitium possible concentration
(MPC). Sample chromatogxamx y:examined closely in comparing
such peaks. If similar pea¥sare obseﬁed in the blank and asso@ ted
samples within the retcmx, il be

VIIL

LR
th tﬁﬁoratory performa.hag A
RSN "*by means of spiking a!s‘hvme \?‘
standard compounds pno_ ’

3 nd blanks are spiked with the internal
Faction. Recovery standards are spiked

* a.nks, field samples, and quality control samples are
r@ spiked with a mixture of 'C-labeled compounds
ag C-2,3,7,8-TCDF, *C-2,3,7,8-TCDD, “C-1,2,3,7,8-PeCDD,
,7,8-HxCDD, 13c-1,2,3,4,6,7,8-HpCDD, and C-OCDD.

[ated and must be greater than 40%, or the signal to noise ratio must
be greater than 10.

The relative ion abundance ratios for the quantitation and the secondary

ions of the internal standards and recovery standard were required to be
within the acceptable ranges specified below:

ENVIRONMENTAL STANDARDS
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R

Relative Ion Abundance Criteria PCDM%&_PC@ s

Relative intensity

0.65-0.89

1.24-1.86
1.05-1.43
0.88-1.20
0.76-1.02

internal standard compounds were added to all samples and

X Venfy that the laboratory calculated the relative ion abundance ratios,
‘ x«,g,p percent recoveries, and signal to noise ratio values correctly.

¥
%S

Al

If any internal standard compound is outside the acceptance criteria
(laboratory-specified), there should be a reanalysis to confirm that the
noncompliance is due to sample matrix effects rather than laboratory
deficiencies.

Q
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4.
by the WDM analysis.
E. Action
1. [f the percent recover

the signal to HOISWT) is
qualification is f

: ranges specified above (Section VIII.C.2),
gt be used by the data reviewer to determine if

IX. MATRIX\" SPIKES/MATRIX SPIKE DUPLICATES/BLANK SPIKES (OR
LABORATORY CONTROL SAMPLES)

A Review Items

QC summary forms, chromatograms, and integration reports

l
ENVIRONMENTAL STANDARDS e



REN
1PALIDATION SOP
' 3" Revision: 0
March 14, 1997
Page 22 of 33

B. Objective

determine long-term accuracy and pﬂ;%o
matrices and to demonstrate acce compoik
the time of sample analysis. FiN#E %
accuracy of other samples. ;['

splke duplicate
ples of a similar
hose 1somers whxch

the samples. ¥ . A 1 : sgound percent recoveries (see note
below) should@e withigthga8ed Ability limits of 50-150% recovery for
data not to be p gt ﬁ” icted.  The relative percent differences

oratory control sample (LCS) is required for every
ilar matrix and/or every time samples are extracted,

BWresults are required to be quantitated in the same manner as

plgs.  If the LCS did not meet the recovery criteria, all associated

alpples are required to be reextracted and reanalyzed. However, all LCS

% spike compound recoveries should be within the data usability limits of 50-
¢ 150% for the data not to be potentially impacted.

5. The spike compounds are required to satisfy all of the identification cniteria
that are applied to sample and blank resuits.

Note: Since the quantity of spiked compound recovered is corrected for
the recovery of the associated internal standard, the correct term is

: 0
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“percent accuracy.” However, to remaigs: 1steiif w1th the laboratory's
nomenclature, the term “percent reqaxzef‘y”v Wit %‘ﬁsed

D. Evaluation

1. Verify that an MS/MS,
frequency.

If the recovery fdra

MS and/or MSD> .

ghyses, the result for that compound in the unspiked

sample qn il qualified by the data reviewer according to the
fouo . X Aty \ R
e \@\x
D |
f &0 Due to Poor MS/MSD Recoveries
If Percent R Signal to Noise Flag Positive Flag “Not-Detected”
(YeR), (S/N) Ratio: Result: Result:
% 2 10 “J” “UJ—n
00. N o < 10 “J” “UR”
10% < %Rg % >10 “p No Qualification
10% < %R < 50% <10 “J’ “ur
%R > 150% >10 “I’ No Qualification
%R > 150% <10 “y “ur
2. If the RPD between the resuits for any compound in the matrix spike and

matrix spike duplicate exceeded 50%, positive results for that compound in

Q
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reviewer.

~-March 14, 1997
Page 24 of 33

c“::‘”& =

If any of theXSpike copStds
criteria spec1ﬁ3§ for sa
by the data review, ot

Qualificatig; wMe tq Pogi LCS Recoveries
If Percent Recovery | And SighgRNoig Flag Positive
(%R): ¥ SR esults:
%R < 10% N ¢ =T
%R <10% &8 [0 & B FT S Sl
10% < %R < 5035 ‘ : “PERNSSN NS Qualification
10% < %R < A =
%R >¢5§;@ 2 - S B No Qualification
S 55 . STl NEpsc | “uJ”’
o, ( W R
) i§t satisfy all of the identification

s, professional judgment will be used
if qualification of the associated data is
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C. Criteria

1YY “Q BRRB. 2
PR Tyl
.l ¢ ]

m the reconstructed ion chréTRges] uoRt

R B
2N

0 mlze s;ult itk " {
i:{l\go%gb : pound

Relative intensity

0.65-0.89
356/358 1.24-1.86
390/392 1.05-1.43
424/426 0.88-1.20
458/460 0.76-1.02

o
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\( u‘

PCDFs Selected ions (m/z)“;;::? | ﬁelatlve intensity
Tetra ; '0.65-0.89 L2
Penta 1.24-1.86 e

oo . Verify that a confirmation analysis was performed on a SP2331 column for
}:3_:. any identified 2,3,7,8 isomers in the fefra- through hexa-chlorinated

cogneres.

E. Actions
1. If any of the identification criteria specified above were not met for a

reported positive result, the data reviewer will take the following actions
depending on which and how many criteria were not satisfied:

Q
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e

a. If more than one criterion was»@éfgletw@ a reported posmve
result the result wﬂl be ch to"‘lr ot

The objective is to ef
quantitation limits (Qk3 S

2 Allg Rantitations must be based on the internal standards and quantitation
. _ions specified in the analytical method.

&..-:L\,
3. ¥ All quantitations (positive results and calculated detection limits) must be
based on the correct equation specified in the analytical method. Solid
sample results must be reported on a dry-weight basis.

4, All quantitations for 2,3,7,8-isomers must be based on the results obtained
from the confirmation analysis on the SP2331 column.
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D.

same RRFs a‘i%gsed
the quanntaumrproc it

Srrisults were not based on all of the above-listed items, the
‘ be requested by the data reviewer to perform corrective
@ resubmit the affected data. An exception may be made if the

E ﬁ?‘? standard will be reported as an estimate and will be flagged “J” by the data
® reviewer.

3. If a discrepancy remains unresolved, the data reviewer must exercise
professional judgment to decide which value is the best value and if
qualification of data is warranted. If the quantitation limits reported by the
laboratory exceed project-quantitation limits (or regulatory limits), and no
sample dilutions were necessary or matrix-related interference was not

Q
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XII.  FIELD DUPLICATES

A. Review Items

tion Timit (QL) for field duplicate evaluation. The
gce between the results in aqueous field duplicates
f equal to 20% for results greater than Sx the QL.
een results in aqueous field duplicates should be less
at least one result is less than or equal to 5x the QL.

tandard concentration expressed as a sample result (including
tiNle volumes/weights, dilution, etc.)  will be considered the

OD/PCDF quantitation limit (QL) for field duplicate evaluation. The
relative percent difference between the results in soil field duplicates should
be less than or equal to 40% for results greater than 5x the QL. The
difference between results in soil field duplicates should be less than 2x the
QL when at least one result is less than or equal to 5x the QL.

Q
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D. Actions
abowe'criteria, the positive results

jil be flagged “J” by the data
reviewer. T

XI1l. SYSTEM PERFORMANCE

A. Review [tems

B.
&
p: guce QC@'ﬁecks (e.g., blanks and
P [$ystém that degrade the quality
R Medirectly shown by QC checks
M ‘# oriey _ i ailllyses, a thorough review of the
N%}é‘g‘“‘c’?ﬁgomg data acquxs1t§my;an yx ~ i_ﬂ fcatoréFinstrument performance.

SR

for system performance. Professional judgment
pgystem performance.

There are no specifis
should be applie

@tument’s sensitivity or the baseline setting. A baseline “shift”

ndicate a decrease in sensitivity in the instrument or an increase in

. pistrument zero, possibly causing target compounds at or near the

3 8. detection limit, to miss detection. A baseline “rise” could indicate

*fﬁ? problems such as a change in the instrument zero, a system leak, or
" degradation of the column.

2. Poor chromatographic performance affects both qualitative and
quantitative results. Indications of substandard performance include:

a. High background levels or shifts in absolute retention times for
calibration standards.

Q
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b. Excessive baseline rise.

Action

IR »«50\

3
Mdata package
K Ebjectxve

reviewer expresses e %
usability of the dagssve

1. ¥ Evaluate any technical problems which have not been previously addressed.

2. If appropriate information is available, the reviewer may assess the usability
of the data to assist the client in avoiding inappropriate use of the data.
Review all available information, including the QAPP, Sampling and
Analysis Plan, and communications with the client, that concerns the
intended use and desired quality of these data.

0
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E. Action

ke Sk ytxcal limitations of the\
ntended use and required qual'
fd include his assessment of $h

A

"o
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XV. AUTHORITY

This data validation SOP for the analysis for h h: aromatic volatile organig
compounds has been prepared by Environmental Stadtﬁ: ~H%s This SOP represents internal
control copy issued to ' and is not:fd. bq

photocopied or used by any other entity exce 13 tal Standards, Inc. without e@r&%&d
written permission.

SOP approved by:

Q
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pas i aqueous samples The

" only magnesium
Stotal hardness is

D. Evaluation

Venfy that the samples were analyzed within 6 months from the date of sample collection
specified on the Chain-of-Custody.

* See Section XV. for authority and application of this SOP.
o)
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E.

Action

If the analysis of aqueous
time but within 9 months of
estimated (“J”). “Not-detg
If the analysis of

past the date Qf}a
unreliable and aﬂ &

futial calibration shall be performed with nine standards ranging
CaCO4/L to 400 mg CaCOs/L. However, the method does not
e generation of the initial calibrations or what criteria is used to
of the initial calibration curve. Refer to the QAPP for project-

The laboratory shall use a ten-point calibration (nine standards and a reagent
blank) for the generation of an initial calibration curve.

The correlation coefficient for the calibration curve shall be 0.995 or greater.
Otherwise, the laboratory shall terminate the analysis, prepare new standards
and recalibrate the instrument. All samples associated with an unacceptable
initial calibration shall be reanalyzed.
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N

D. Evaluation

1. Verify that a tepspdi
performed. SA R

1.-
X.

nine standards and a blank for the generation of

the initial c@ﬁ : e, note this in the quality assurance review.
Quahﬁ%c ased on this issue is not necessarily required.

ww"\ oefficient for an initial calibration is less than 0.995 and the
M not reprepare the standards and reanalyze the associated
Bkt this in the quality assurance review. In addition, flag all positive

estimated (“J”’). Qualification of the “not-detected” results is not
ily required based on this issue.

4{@? If samples were analyzed outside the 8-hour time limit from the generation of

&> the calibration curve, note this deficiency in the quality assurance review.
Qualification of the sample results is not necessarily required based solely on
this issue.

&
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CONTINUING CALIBRATIONS

A Review [tems

B. Objective
The purpose of the continui g TR
the analysis of samples. Jffistsimet
produce accurate #¥esult

C.

continuigs SR - AL r@ct specxﬁc requirements for
it bRyt § 3 : g 'cntena shall be used to assess

€.

is shall be performed before and after all
e and after every 10 samples.

P Verify that all information reported on the continuing calibration summary form
1s correct as reported from the raw data.

2. Verify that the concentration of CaCO; in the continuing calibration standard is
near the mid-range of the initial calibration standard.

3. Verify that the continuing calibration was performed at the beginning and end
of the sample analysis and after every 10 samples.
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4. Verify that the recoveries for all conti 148
115%. and that all samples assofias

E. Action

1. Any mussing ite
laboratory. ¥

R a%mmce review. Qualification

| gased solely on this issue.

6 ¢éported recovery for a continuing calibration standard is less

b 50%, the analysis for hardness in the samples should be considered
_ thireliable and the sample results in all associated samples should be
¥ flagged “R”.

§ . If the reported recovery for a continuing calibration standard is greater
g than 115% but less than 150%, flag all positive results in the associated
samples as estimated (“J"). Qualification of “not-detected” result in the
associated samples is not necessarily required based on this issue alone.

d If the recovery for a continuing calibration standard exceeds 150%, the
analysis should be considered unreliable and the positive results for
hardness in all associated samples should be flagged “R”. Qualification
of “not-detected” results is not necessarily required based solely on this
issue.

'o
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Objective

The assessment of blank a

3.

4.

contamination problems T«

d at a frequency of one per twenty samples or

analysis steps) sh2 -
dig&sted, whichever is more frequent Note that a

with every bag::tf

$ blank shall not display positive results for the analyte greater than
detection limit (MDL). If the method blank displays a positive

associated samples.

‘§’§A calibration blank shall be analyzed immediately after every continuing

calibration standard analysis.

The calibration blanks shall not display positive results for the analytes at levels
greater than the MDL. If a calibration blank displays a positive resuit greater
than the MDL, the laboratory shall terminate the analysis, recalibrate the
instrument, and reanalyze all samples analyzed since the last compliant
calibration blank.
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ﬂ?{}'ﬁON SoP

S. A field, rinse, and/or equipment bla.nl%%l
per twenty field samples or per the S

QAPP.

6. A field, rinse, and/or equipmenss
levels greater than the B

D.

Any missing items, inconsistencies or errors must be resolved by the laboratory

If the laboratory has utilized blank subtraction, the laboratory must resubmat
the data unsubtracted.

3. If a field and/or rinse blank is not present, note this in the QA report.

4. If the analyte is present in any blank above the method detection limit, the
following apply:

Q
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e
v A

xﬁsg, Page 8 of 16
a. If an analyte is detected in any %1’6@1 i E»\fi;nes the reported in the

blank, the result is qua.hta i esno%bie and is qualified "U" on the

target summary table @ Qg,i <

spike duplicates (MSD) are generated to determine long-

e analytical method on various matrices and to demonstrate
acceptable comga by the laboratory at the time of sample analysis. The data for
ike S tory control samples (LCS) are generated to determine analytical

k spikes and LCS are used to assess accuracy of the entire sample

The method does not provide guidance as to the frequency or recovery criteria for the BS and
LCS analyses. Refer to the QAPP for project-specific requirements for these analyses and for
the MS/MSD analyses. Without project-specific criteria, the data shall be evaluated based on
the following criteria.

1. An MSMSD shall be digested with every twenty samples or with every batch of

samples digested, whichever is more frequent. A designated field, rinse, or equipment
blank shall not be used for the MS/MSD analysis.

0
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2. The recovery for the MS/MSD pair shall hﬁ‘gS‘
difference between the results for the MS ‘

/MSD recoveries were within the range of 75-115% and
i or LCS recoveries were within the range of 80-120%.

1. Any inconsistencies/errors must be resolved by the laboratory.

2. If an MS/MSD was not performed at the required frequency, include a
statement to this effect in the quality assurance review.

3. If the MS/MSD was performed on a designated field or rinse blank, note the
deficiency in the QA report.

Q
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If the recoveries are outside critena, ﬂ}@f@ ",

ag positive results “J’. Qualification of
ot necessarily warranted in this instance

If the BS or LCS analysis displays an unacceptable recovery for an analyte and
the laboratory did not reprepare and reanalyze the samples, note the deficiency
in the quality assurance report.

V. LABORATORY DUPLICATES
A Review Items
Raw data, analysis summary forms, and the laboratory duplicate analysis summary form.
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B.  Objective

The laboratory duplicate analysis is used to proy

terms of analytical precision. Several factoxém:afudm&i ;
extent) and laboratory performance, may.&ffog
laboratory. T e

le homogeneity (to a mjgjitial
precision demonstratedaﬁﬁ\?}m

4\

C. Criteria

The methods do not givediriueRgy O SEOPRN. criteR# for the

laboratory duplicate arilsis. SREfertfo thedf {98 project-speciie QHENS” For data

validation purposeg,~tHe:} $8%g % S suliiortthe initial and

laboratory duplicfitzBnalySesaf Aoy LD JEREER! € results from the

initial or labo@y fitlica$nalyzavisdest Al Sfimes (BTSN results should be
fbrmed at a frequency specified in the

een the raw data and the RPDs reported.

are within 20%. If both results for the initial and
yHyses are > 5 times the MDL; if one or both of the
agtial or laboratory duplicate analyses is less than 5 times the
lits should be within + 2xMDL.

1L Any inconsistencies/errors must be resolved by the laboratory.

2. If the laboratory duplicate was not performed, note the deficiency in the QA
report.

3. If the laboratory duplicate was performed on a designated field, equipment, or
rinse blank, note the deficiency in the QA report.

4 Use the following guidelines to qualify data based on the laboratory duplicate
analysis results.

‘Q
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a If the initial and laboratory du%e ‘ T i&sults are greater than 5x
MDL, and the RPD betwegiiithe resultgi€ greater than 20%, flag all

E™OC ated samples as estimated (“I'’)7

dapit
:

| F;Ed duphcate samples may be talth
R analyses measure both field 3

which measure only laboratory performance. It is also

variability than laboratory d
i WPl have a greater variance than water matrices due to

eview criteria for field duplicate analyses comparability; however,
specified below. Refer to QAPP for project-specific requirements

quality objactives. The RPD should be less than 25% if both results for the initial and field
duplicate 2 3{ are greater than five times the method detection limit; if one or both of the
results from the initial and/or field duplicate analysis are less than five times the MDL, the two
results should agree within +2x MDL.

D. Evaluation

Samples which are field duplicates should be identified. Check the Chain-of-Custody Records
or contact the client for field duplicate information. The reviewer should compare the results
reported for each sample and duplicate and calculate the relative percent difference (RPD) for
the field duplicate pair.

0
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E. Action

Positive results for a target compound should bf
the following criteria are not met. SR

1. A control limit of +25¥A ek

initial sample and g?&

‘ e tive results and quantitation limits (QLs)
poblem with inorganic analyses in which direct

Fbe- quantitated correctly and within the calibration range of the
must provide all raw data to allow for all positive results to be

12&’ Verify all required data is present. Verify all laboratory calculations are present
for all positive sample results and QC samples results.

2. Recalculate 100% of the positive sample resulits.

3. Venfy that all positive results were quantitated within the calibrated range.
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Action

B ; _; ‘August 1, 1995
Page 14 of 16

Evaluate any technical problems which have not been previously addressed.

If appropriate information is available, the reviewer may assess the usability of
the data to assist the data user in avoiding inappropriate use of the data.
Review all available information, including the QAPP, Sampling and Analysis
Plan and any communications with the client that concern the intended use and
desired quality of these data.

‘ Q
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E. Action

vanalytical limitations of the datac' '

©hnd required quality of the diigs

is assessment of the usability of
3 Ao ¢
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XII. AUTHORITY

This data validation SOP for the analysis fo» _ CaCO; has been prepared by
Environmental Standards, Inc. This SOP rep rrajstontrol copy issued to
ADd it f’ezto b& photocopied or used by aﬁv@g}h

E¥pressed written penmssxon?f oy

Q
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KATHLEEN A. BLAINE

uality Assurance Specialist/Principal

FIELDS OF COMPETENCE

e  Analytical services design.

¢ Litigation support.

¢  Documentation for litigation support.

o Data vahdation for analytical and environmental
chemustry.

o Multi-media fate and transport mechamsms of
pollutants.

o  Petroleum-related litigation support and technical
oversight.

¢  RFP preparation.

s Analytical data adequacy determuination for RIFS,
RCRA, RFIs, RCRA Permit B, and delisting studies.

¢  Sampling protocols.

e Technical liaison among laboratones, industries, and
consultants.

o  Theoretical and practical knowledge of all facets of
quantitative analysis for orgamic and inorganic
pollutants by US EPA methodologies.

¢  Laboratory auditing.

¢  Third-party reviews of Quality Assurance Project Plans.

CREDENTIALS
B S, Chemustry, Butler University, Indiana, 1984.

Wnight State University, Ohto. Graduate Chemstry Course
Work.

PROFESSIONAL AFFILIATIONS

US EPA Certified Drinking Water Laboratory Certification
Officer - Chemustry and Microbiology

American Chernical Society

American Society of Testing and Materials

(Subcommittees D18.21-D18.99)

AOAC International

American Association for Laboratory Accreditation (A2LA)

SUMMARY OF EXPERIENCE

Ms. Blaine has over thurteen vears of analytical/quality
assurance experience. Specificaily, she has four years of
analytical experience performing analyses for orgamc and
inorganic contaminants 1 a varety of media by
instrumental and classical methods, including research and
development of dioxin and furan soil and water partitioning
As a Quality Assurance Specialist, Ms. Blaine performs
complex data validations for ail media and project types
Ms. Blaine is a recognized expert in the tields of organic
and inorganic data validation (including specialty analyses).
laboratory auditing;, preparation of third-party review of
quality assurance project plans (QAPjPs) for remedial
investigations/feasibility  studies  (RUFS), Resource .
Conservation and Recovery Act (RCRA), Comprehensive
Environmental Response, Conservation, and Liability Act
(CERCLA) and remedial actuons, design of quahty
assurance programs; and agency negotiations.

Prior to joining Environmental Standards, Ms. Blamne was
the Divisional Laboratory Administrator and Quahity
Assurance Manager for a large environmental consulting
firm with ten offices nationwide. She Jesigned and
implemented a quality assurance and data validation
program for all RLI/FSs, site inspections, and RCRA
closures. Her responsibilities included the preparation ot
QAPPs for Superfund studies in US EPA Regions I, 1V,
V, VII, VIII, and X. She also trained and managed a staff
of four data reviewers. In addition, Ms. Blaine has been one
of the top ranked A2LA Environmental Laboratory
assessors for the past nine years.
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Prior to that position, Ms. Blaine had two years of
experience as an organic and inorganic laboratory supervisor
with a primary US EPA Superfund contractor. She provided
quality assurance reviews for all analytical data generated
within the laboratory, based upon rigorous examination of
gas chromatography (GC), GC/mass spectroscopy (MS)
(high and low resolution), graphite fumace atomic
absorption (GFAA), and inductively coupled plasma (ICP)
data.

KEY PROJECTS

¢  Pertormed data validation for more than 600 RI/FSs,
RFIs, CERCLA RFIs, remedial actions, and for routine
monitonng projects on data generated by more than 40
laboratories on projects throughout the United States.

e  Prepared QAP;Ps, which included formulation of data
quality objectives (DQOs), for more than ten pnvately
funded RI/FS, RFIs, and remedial actions (e.g., drum
removals) for submussion to federal and state regulatory
agencies. Also, performed third-party review and
comment on QAP]Ps prepared by other entities for a
significant number of RI/FSs and RFIs prior to
submission of the documents to the lead regulatory
agency.

s At the request of Fortune 500 companies, A2LA, and,
in some instances, laboratones themselves, performed
comprehensive  laboratory audits on over 150
laboratories nationwide in the areas of organic
analyses, inorganic analyses, classical parameters, and
specialty analyses. Provided critical comments,
recommmendations, and performance evaluation (PE)
reports.

¢ Prepared a significant number of comprehensive
Requests for Proposals (RFPs) for analytical services
for a wide vanety of large short- and long-term
environmental investigations. Evaluated laboratory
proposals, provided recommendations for award, and
participated in contract negotiations.

¢  Trained and supervised a staff of four quality assurance
personnel between three environmental consulting
offices. In addition, conducted numerous training
seminars on environmental quality assurance for
environmental project managers.

o DPrepared laboratory bid specifications for several
Fortune 500 companies as part of a laboratory selection
process.

¢ Rewviewed numerous site specific data packages in order
to provide technical advice 1n association with potential
litigation.

PUBLICATION
Adams, W. and K. A. Blame  “Dioxin Soil-Water

Partitioning Coefficients.”  Chemosphere October
1984).



JILL B. HENES, Ph.D.

uality Assurance Specialist/Principal

FIELDS OF COMPETENCE

o Utilizing theoretical and practical knowledge
of all facets of quantitative analysis for organic
and inorganic poilutants by US EPA
methodologies.

¢ Determining the adequacy of analytical data
generated to support RI/FS(s), RCRA RFI(s),
RCRA Permit B(s), delisting studies, etc.
Methods include those for US EPA Contract
Laboratory Program (CLP) protocols, SW 846
Methods, Methods for the Chemical Analysis
of Water and Wastes, the US EPA Series 200
and 600 methods, and all dioxin/furan
methods (8280, 8290, Modified Method 5 and
related methods, 1613A, 613 and CLP SOW
DFLMOI.1).

¢ Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

¢ Preparing or performing third-party reviews of
Quality Assurance Project Plans (QAP;Ps).

e Serving as a technical liaison between
laboratories, industries, and consultants.

¢ Designing specific  requirements  and
specifications for analytical services and
sampling protocols, providing data validation
and documentation for litigation, and
preparing  project-specific  Requests  for
Proposals (RFPs).

e Providing litigation support and dispute
resolution; expert witness.

o  Training and managing data review staff.

CREDENTIALS

MB.A., Duke Universityy, Durham, North
Carolina, 1986.

PhD, Chemistry, Case Western Reserve
University, Cleveland, Ohio, 1976.

- Received DuPont Award for Excellence for
Undergraduate Teaching, 1975,

M.S., Chemistry, Case Western Reserve University.
Cleveland, Ohio, 1974.

B.S., Chemistry, University of Vermont

Burlington, Vermont, 1972.

- Received Brown Award for Most
Outstanding Undergraduate Chemistry
Student (1972)

- National Science Foundation Scholarship
Grant for Undergraduate Research
(1971).

PROFESSIONAL AFFILIATIONS

Interagency Steering Committee  for  Quality
Assurance for Environmental Measurements

American Chemical Society

American Society of Agronomy

Crop Science Society of America

Soil Science Society of America

SUMMARY OF EXPERIENCE

Dr. Henes has eighteen vears of analytical/quality
assurance experience. She has twelve years of
experience performing analyses for organic and
inorganic contaminants, managing GC and Dioxin
Programs, managing large projects for industrial
clients, and directing research and development
activities. In addition, she has four years of
experience as the Managing Principal of




Environmental Standards-West, Inc. in Daws,
California, where she directs the technical. business
development, and managerial aspects of the
operations. Dr. Henes is a recognized expert in the
fields of organic and inorganic quality assurance
and dioxin/furan analysis.

Dr. Henes has conceived, designed, and/or
implemented comprehensive quality assurance
programs for Fortune 500  companies,
environmental laboratories, petroleum condition
monitoring  laboratories, and environmental
remediation and environmental engineering
companies. This included preparing or reviewing
Quality Assurance Plans and SOPs, performing
audits, submitting and evaluating blind
performance evaluation samples, evaluating quality
systems, method detection Limit studies, and
laboratory-generated analytical data, problem
resolution, and general consulting.

In addition, Dr. Henes has acted as an expert
witness providing analytical chemistry support for
liigation involving a Fortune 500 chemical
company and a major environmental engineering
company. She has conducted research and/or
provided research papers on topics in
environmental/anafytical  chemistry  including
laboratory contamination, analytical method
modifications, fate and transport of aromatic
hydrocarbons in groundwater, and iron bacteria.

Prior to 1992, Dr. Henes was employed by several
major CLP laboratories in a variety of positions.
As the Quality Assurance Director of one CLP
laboratory, she was responsible for conceiving and
implementing a comprehensive quality assurance
program. This included rewriting the QAPP,
writing and/or reviewing SOPs, and implementing
numerous quality systems within the laboratory.

Before assuming the QA Director’s responsibilities,
Dr. Henes was a Technical Services Director with
responsibilities including project management for
key industrial accounts, directing research and
development for analytical methodology, and
managing several functional areas within the
laboratory. The projects managed involved

groundwater monitering, remedial
investigation/feasibility studies, site and waste
characterization, and bioremediation.

During this period of time, Dr. Henes served on the
US EPA Dioxin Work Group and assisted in

writing the current CLP protocols for 2.3.7 8-
TCDD and PCDD/PCDF analyses. and served on
the US EPA Fast Tumaround Method Work
Group, and provided input and critical review of
methods used for the current protocols.

At another CLP laboratory, Dr. Henes was
responsible for the GC and Dioxin Programs. She
directed the development of the analytical,
extraction, and clean-up techniques used for sample
preparation and anmalysis of dioxin and furan
compounds. She served as US EPA dioxin contact
to US EPA’s Sample Management Office, US EPA
regional offices, and US EPA headquarters. She
attended briefings and workgroup meetings and
assisted in writing the 1986 CLP dioxin protocol,
Method 8280 (1986), and the CLP SOW
DFLMO1.1. She also directed work on method
development projects and method validation
projects for the US EPA Office of Solid Waste SW-
846 Methods 8080, 8140, 8150, and 8280.

Dr. Henes' first position in the environmental
industry involved the start-up and subsequent
managing of a small on-site laboratory for
monitoring 17 groundwater wells at a Fortune 100
company. The [aboratory is now a multi-
facility/multi-million dollar operation.

KEY PROJECTS

o Twenty-six years of experience in chemistry
including sixteen years of experience in
environmental analytical chemistry.

e  Twelve years of experience at two major US
EPA  contracting  laboratories  and
experience working with various analytical
protocols, including SW 846 Methods. US
EPA-CLP SOWs, Federal Register 500 and
600 series organics methods, inorganic and
classical chemistry procedures found in
Standard Methods and in the Chemical
Analysis of Water and Wastewater Manual,
ASTM  Methods, and dioxin/furan
protocols.

e FEleven years of experience managing
laboratory dioxin/furan programs.



Participated in two  environmental

laboratory startups.

Laboratory Director for two major US EPA
contracting laboratories.

Five years of experience as a client manager
for private industry, US EPA-CLP, Navy,
Army Corps of Engineers, and Hazwrap
projects. Project manager for dozens of
environmental engineering/consulting
accounts. Responsibilities included
scheduling and tracking analyses. reviewing
data, writing accompanying case narratives,
and finalizing analytical reports.

Performed analytical data validation for
numerous site investigations to determine
analytical data outliers and data
quality/usability. Data reviewed included
those for US EPA Contract Laboratory
Program (CLP) protocols, SW 846
Methods, Methods for the Chemical
Analysis of Water and Wastes, the US EPA
Sertes 200 and 600 methods, ASTM
Methods. and various dioxin/furan methods.

Member of US EPA work-group committees
that have been instrumental in developing
and writing the Fast-Turnaround Organic
Analysis and the PCDD/PCDF Analysis
Statements of Work.

Written and/or reviewed Quality Assurance
Project Plans for several environmental
laboratories and engineering consulting
companies.

Conducted on-site system audits of many
industrial and contract environmental
laboratories to identify deficiencies, provide
critical comuments, and make
recommendations for improvement. The
audits were based upon issues of good
laboratory = practices, laboratory quality
assurance/quality control programs, and
required analytical methods. Participated in
preparation of audit responses to State and
Federal Regulatory Agencies and the US
Department of Justice.

Created and implemented quality assurance
programs for several laboratories, Fortune 500

companies, and environmental engineering
and environmental remediation companies.

o Served as an expert witness prowviding
testumony on chemistry and quality assurance.

PUBLICATIONS

Henes, J. B. and W. G. Kay (J.W. Conrad, editor).
“Physics and Chermustry.” The Epwironmental
Science Deskbook. New York, NY: Clark
Boardman Callaghan Publishers, 1996.

Henes, J. B, M. Briggs, S. G. Sligar, and J. S.
Fruton. “Fluorescence Energy Transfer
Studies on the Active Site of Papain.” Proc.
National Academy of Science 77 (1980).

Henes, J. B., . A. Mattis, and J. S. Fruton.
“Fluorescence Studies on the Interaction of
Papain with Derivatives of
Phenylalanyiglycinal ™ Proc. National
Academy of Science 76 (1979):1131.

Bodanszky, M., J. B. Henes, S. Natarajan. and
R. L. Foltz. “Ring Formation in a
Pentapeptide with Alternating L and D
Residues: An Analogy to Cyclization in the
Biosynthesis of Peptide Antibiotics.”
Journal of Antibiotics 30 (1977):856.

Mattis, J. A., J. B. Henes, and J. S. Fruton.
“Interaction of Papain with Derivatives of
Phenylalanylglycinal.” Journal of Biol.
Chem. 252 (1977):6776.

Bodanszky, M., J. B. Henes, A. E. Yiotakis, and
S. [ Said “*Synthesis and
Pharmacological  Properties of the N-
Terminal Decapeptide of the Vasoactive
Intestinal Peptide (VIP).” Journal of
Medical Chemistry 20 (1977):1461.

Henes, J. B. Thesis: “Synthesis and Physical
Studies of the Cyclic Pentapeptide
Desthiomalformin.” 1976.

Bodanszky, M., J. B. Henes, S. Natarajan. G. L.
Stahl, and R. L. Foltz. “High Resolution
Mass Spectra of Malformin and Related
Cyclic Peptides.” Journal of Antibiotics 29
(1976):549.




Bodanszky, M. and J. B. Henes. “Synthesis and
Properties of the Cyclopentapeptide

Desthionalformin.” Bioorganic  Chemistry
212 (19795).

Bodanszky, M., J. B. Henes, S. Natarajan, and
G. L. Stahl. “Cyclic Pentapeptides Related
to Malformin.” Polymer Preprints 16
(1975):133.

PRESENTATION

Henes, J. B. and W. G. Kay. "Determination of the
Validity of OCDD Results at an Industrial
Site." SUPERFUND XV. Washington, DC, 29
November-1 December 1994.
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0

ENHRONMENTAL

aIANOARD:

Senior Quality Assurance Chemist I1

FIELDS OF COMPETENCE

. Interfacing between laboratories, industries, and
consultants.

. Performing analytical data validation to
determine  analytical data outliers and

quality/usability.

. Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

. Preparing and performing third-party reviews of

Quality Assurance Project Plans (QAP]Ps).

. Preparing and reviewing project-specific
analytical methods, analytical deliverables, data
validation, and laboratory auditing Standard
Operating Procedures (SOPs).

. Preparing project-specific Request for Proposals
(RFPs) for analytical services.

) Providing technical and QA/QC oversight for
various industrial clients.

. Training and managing data review staff.

CREDENTIALS

M.S., Organic Chemistry, University of Pennsylvania,
Philadelphia, Pennsylvania, January 1991.

B.A., Chemistry, Gettysburg College, Gettysburg,
Pennsylvania, May 1989.

Radiological, Inorganic, Volatile/Semivolatile and
Pesticide/PCB Data Verification and Validation
Training, Lockheed Martin Energy Systems, Inc.
Environmental Restoration Data Quality Program,
April 1996.

SUMMARY OF EXPERIENCE

Ms. Clark has seven years of analytical/quality assurance
experience. As a senior quality assurance chemist. Ms.
Clark manages various projects and staff within the Valley
Forge, Pennsylvania, office. Ms. Clark is knowledgeable
in the fields of organic and inorganic data validation,
laboratory auditing, preparing and third-party reviewing
SOPs and QAPjPs, preparing analytical laboratory RFPs
and reviewing laboratory proposals, and the training of
quality assurance chemists.

Prior to joining Environmental Standards, Ms. Clark
worked as a research chemist and a graduate teaching
assistant at the University of Pennsylvania. Ms. Clark’s
research efforts were directed toward the total synthesis of
detoxin D, which allowed her to develop skills in
spectroscopic and separation techniques (‘H-NMR. IR,
flash column chromatography). As a teaching assistant,
Ms. Clark was responsible for overseeing organic
laboratory experiments in a classroom environment and
grading laboratory experiment reports and examinations.
Ms. Clark also performed undergraduate research which
invoived the synthesis of novel facially-capping ligands in
order to prepare models for the binuclear iron Purple Acid
Phosphatase.  As part of this research, Ms. Clark
developed skills in spectroscopic techniques ( 'H- and “C-
NMR, FT-IR, GC/MS).

KEY PROJECTS

s  Performed analytical data validation for numerous site
investigations to determine analytical data outliers and
data quality/usability. Data reviewed include those for
US EPA Contract Laboratory Program (CLP) protocols.
SW-846 Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Series 200, 500,
and 600 methods.
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KEY PROJECTS (Cont.)

As part of data validation support for a site investigation,
observed unusually high levels of interferences in standard
ICP metals analyses. Advised the client to have the
laboratory confirm some of the metal results by ICP/MS.
The ICP/MS methodology was chosen for the
confirmational analysis because it is not subject to the
same interferences, as the ICP analysis is qualitatively
very specific and generally more sensitive than the
standard ICP analysis. The ICP/MS results generally
supported the ICP resuits with a few notable exceptions.
A corncenration range for these exceptions was
determined based on the two analyses.

Data validation project manager for many major US EPA
Region [, Region II, Region III, Region V, and NYSDEC
site investigations. Project management duties include
logging in and tracking data, providing technical
assistance in data validation problems, reviewing quality
assurance reports, tracking budgets for data package
review, and providing technical assistance to clients. At
times, project management has included advising
laboratories on data deliverables prior to the investigation
start, direct feedback to the laboratories to correct
reporting errors and to improve on-going analytical work,
and arranging for laboratory data deliverables to be
generated after significant time lapses from when the
analyses were performed. Project Management has also
included providing advice to engineering contractors on
data quality concerns. Provided recommendations for
sample bottleware preservation, technical holding times,
shipment and field quality control measures. Coordinated
shipments of bottleware and environmental samples
between the laboratory and the field and provided
corrective action recommendations for any problems
which arose.

Managed several data validation projects for large New
York State Superfund site investigations. Projects
involved the full validation of data from over 1000
samples collected from the sites. Samples were
contaminated with complex mixtures of Aroclors 1248,
1254, and/or 1260. Utilized in-house tools for PCB data
validation so that a consistent approach to the qualitative
identifications and quantitation of results could be used
with all sample analyses. One project used a modification
of a NYSDEC Superfund Method for the analysis for
PCBs. Also advised the laboratory on improvements to
the method for future analytical work for this project.

Provided project management for an on-going data
validation project for a drum disposal site. For this
project, several analytical methods were required for
each class of analytes due to the various levels of
contamnination at the site. Data examined included data
for highly contaminated samples which caused many
unique analytical problems. Provided significant
chemistry consultation to the client regarding data
validation, analytical, and database reporting issues.

Assisted in project management and served as data
validation task manager for an on-going quality
assurance/quality controi technical oversight project for
large aircraft manufacturer. Prepared SOPs for
laboratory audits, analytical work, data validation of
analytical work, preparation of analytical data packages,
and preparation of quality assurance reports for this
extensive site investigation. In preparing the SOPs,
coordination with several analytical laboratories, the
data management contractor, and the client was
essential. Subsequent data validation was performed for
several phases of the investigation according to the
requirements of data validation SOPs which included a
data quality assessment and a compliance evaluation
based on the analytical SOPs. Extensive coordination
with the data management contractor was required
throughout the validation efforts in order to identify
problems in the database and to update the database
remotely.

At the request of a client, reviewed data validation
reports prepared by a competitor on herbicide and
pesticide/PCB  analytical data for a wetlands site
investigation. Ideniified major qualitative and
quantitative laboratory errors which were missed by the
competitor. The qualitative errors had a major impact
on the risk assessment for the site investigation. The
discovery of the errors resulted in major changes by the
laboratory in its approach to the analysis for
pesticides/PCBs.

Performed laboratory audits for several major
companies 1o assess laboratory quality and reliability.
As requested by the client, the audits evaluated
laboratory personnel's use of good laboratory practices,
laboratory quality control/quality assurance programs,
and analytical methods.
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Performed audit of an on-site industrial laboratory
with the primary function of providing analytical
support for procedures involved in decommissioning
electrical transformers and various other electrical
equipment. The laboratory analyzed dielectric oil from
the equipment in order to determine if (and at what
concentration) PCBs were present based on US EPA
guidelines. These analyses were used to categorize
equipment for disposal. In addition, the facility
collected and analyzed wipe samples from the surface
area of scrap parts to ensure low levels of residual
PCBs. Prepared audit report summarizing findings
and key recommendations for the client to improve the
qualitative and quantitative QA/QC for the analyses
performed.

Has prepared and third-party reviewed several project-
specific QAPjPs, which included the participation in
the formulation of project strategy and Data Quality
Objectives (DQOs) for submission to federal and state
regulatory agencies. Has addressed comments
provided by agencies on QAPjP concerns. Has
provided project-specific justification for project
reporting limits which did not meet regulatory agency
requirements. Has also reviewed and revised
Sampling and Analysis Plans.

Provided consultation on identifying analytical
alternatives to potentially expensive state requirements
for analytical work for a site investigation directed by
the Virginia Department of Environmental Quality.
The state was requiring the use of numerous analytical
methods for the analysis of only a few classes of
analytes.  Developed a multi-tiered decision-tree
approach which provided a dramatically less
expensive alternative that met the data quality
objectives of the project and that overlapped with
some of the requirements of the coinciding RCRA
facility investigaton. Also modified the QAPjP for
the RCRA facility investigation to include the
alternative analytical approach.

Prepared appendices for use in a corporate
environmental contract laboratory program as a
guideline for the use of the corporate environmental
contract laboratory program: Laboratory
Specifications Manual and Analytical Services and
Quality Assurance Guidance Manual, specifically for
waste characterization as it relates to hazardous waste
management under the Resource Conservation and
Recovery Act (RCRA).

Prepared the RFP of analytical services for a monitoring
program for a major company. The RFP addressed
issues including budget, personnel, experience,
instrumentation, and laboratory quality control/quality
assurance programs. Reviewed proposals subminied by
the laboratories in response to the RFP to determine the
most qualified applicant. Reviewed and aided in re-
writing the project-specific laboratory quality assurance
project plan prepared by the contract laboratory.

Performed a scientific evaluation of the results from the
analyses of fly ash samples in an attempt to identify the
possible sources of waste materials at a landfill. The
evaluation included determining which analytes should
be considered indigenous to the landfill, grouping these
analytes based on chemical structure and industrial
processes, and comparing the groupings and individual
compounds to the manufacturing processes used by
various local industries.

Prepared and issued a one-page survey to the clients of a
laboratory in order to evaluate the laboratory's
performance in the opinion of their clients. The survey
responses were compiled and evaluated in order to
determine specific areas in which the laboratory could
ultimately improve their services to their clients.

Assisted a laboratory in the application process for
certificaion in the Environmenwual Laboratory
Accreditation Program in the State of California.
Obtained and reviewed the application and provided
laboratory with a detailed list of information required to
complete the application process. Upon receipt of all
necessary information from the laboratory, completed
the application and provided final instruction to the
laboratory.

PUBLICATION

Clark, M. A. and R. J. Vitale. “How to AssessData

Quality for Better Decisions.” Clearwater. New York
Water Environmental Association (NYWEA), Vol
26, No. 2 (Summer 1996).

PRESENTATION/PAPER

Clark, M. A. and M. J. Piccone. “Regional Vanations in

the Evaluations of Analytical Data.” SUPERFUND
XV. Washington, DC, 29 November-1 December
1994,
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»

ENHRONMENTAL

dIANDARD

Senior Quality Assurance Chemist Il

FIELDS OF COMPETENCE

. Interfacing between laboratories, industries, and
consultants.

. Performing anaiytical data validation to
determine  analytical data outliers and
quality/usability.

. Performing rigorous laboratory audits to
determine the adequacy of laboratory
operations.

. Preparing and performing third-party reviews of

Quality Assurance Project Plans (QAP;Ps).

. Preparing and reviewing  project-specific
analytical methods, analytical deliverables, data
validation, and laboratory auditing Standard
Operating Procedures (SOPs).

. Preparing project-specific Request for Proposals
(RFPs) for analytical services.

. Providing technical and QA/QC oversight for
various industrial clients.

. Training and managing data review staff.

CREDENTIALS

M.S., Organic Chemistry, University of Pennsylvania,
Philadelphia, Pennsylvania, January 1991.

B.A., Chemistry, Gettyshurg College, Gettysburg,
Pennsylvania, May 1989.

Radiological, Inorganic, Volatile/Semivolatile and
Pesticide/PCB Data Verification and Validation
Training, Lockheed Martin Energy Systems, Inc.
Environmental Restoration Data Quality Program,
April 1996.

SUMMARY OF EXPERIENCE

Ms. Clark has seven years of analytical/quality assurance
experience. As a senior quality assurance chemist, Ms.
Clark manages various projects and staff within the Valley
Forge, Pennsylvania, office. Ms. Clark is knowledgeable
in the fields of organic and inorganic data validation,
laboratory auditing, preparing and third-party reviewing
SOPs and QAPjPs, preparing analytical laboratory RFPs
and reviewing laboratory proposals, and the training of
quality assurance chemists.

Prior t0 joining Environmental Standards, Ms. Clark
worked as a research chemist and a graduate teaching
assistant at the University of Pennsylvania. Ms. Clark's
research efforts were directed toward the total synthesis of
detoxin D, which allowed her to deveiop skills in
spectroscopic and separation techniques ('H-NMR. IR,
flash column chromatography). As a teaching assistant,
Ms. Clark was responsible for overseeing organic
laboratory experiments in a classroom environment and
grading laboratory experiment reports and examinations.
Ms. Clark also performed undergraduate research which
involved the synthesis of novel facially-capping ligands in
order to prepare models for the binuclear iron Purple Acid
Phosphatase.  As part of this research, Ms. Clark
developed skills in spectroscopic techniques ('H- and '*C-
NMR, FT-IR, GC/MS).

KEY PROJECTS

e Performed analytical data validation for numerous site
investigations to determine analytical data outliers and
data quality/usability. Data reviewed include those for
US EPA Contract Laboratory Program (CLP) protocols,
SW-846 Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Series 200, 500,
and 600 methods.
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KEY PROJECTS (Cont.)

As part of data validation support for a site investigation,
observed unusually high levels of interferences in standard
ICP metals analyses. Advised the client to have the
laboratory confirm some of the metal results by [CP/MS.
The ICP/MS methodology was chosen for the
confirmational analysis because it is not subject to the
same interferences, as the ICP analysis is qualitatively
very specific and generally more sensitive than the
standard ICP analysis. The ICP/MS results generally
supported the ICP results with a few notable exceptions.
A concentration range for these exceptions was
determined based on the two analyses.

Data validation project manager for many major US EPA
Region I, Region II, Region III, Region V, and NYSDEC
site investigations. Project management duties include
logging in and tracking data, providing technical
assistance in data validation problems, reviewing quality
assurance reports, tracking budgets for data package
review, and providing technical assistance to clients. At
times, project management has included advising
laboratories on data deliverables prior to the investigation
start, direct feedback to the laboratories to correct
reporting errors and to improve on-going analytical work,
and arranging for laboratory data deliverables to be
generated after significant time lapses from when the
analyses were performed. Project Management has also
included providing advice to engineering contractors on
data quality concerns. Provided recommendations for
sample bottleware preservation, technical holding times,
shipment and field quality control measures. Coordinated
shipments of bottleware and environmental samples
between the laboratory and the field and provided
corrective action recommendations for any problems
which arose.

Managed several data validation projects for large New
York State Superfund site investigations. Projects
involved the full validation of data from over 1000
samples collected from the sites. Samples were
contaminated with complex mixtures of Aroclors 1248,
1254, and/or 1260. Utilized in-house tools for PCB data
validation so that a consistent approach to the qualitative
identifications and quantitation of results could be used
with all sample analyses. One project used a modification
of a NYSDEC Superfund Method for the analysis for
PCBs. Also advised the laboratory on improvements to
the method for futre analytical work for this project.

Provided project management for an on-going data
validation project for a drum disposal site. For this
project, several analytical methods were required for
each class of analytes due to the various levels of
contamination at the site. Data examined included data
for highly contaminated samples which caused many
unique analytical problems. Provided significant
chemistry consultation to the client regarding data
validation, analytical, and database reporting issues.

Assisted in project management and served as data
validation task manager for an on-going quality
assurance/quality control technical oversight project for
large aircraft manufacturer.  Prepared SOPs for
laboratory audits, analytical work, data validation of
analytical work, preparation of analytical data packages,
and preparation of quality assurance reports for this
extensive site investigation. In preparing the SOPs,
coordination with several analytical laboratories, the
data management contractor, and the client was
essential. Subsequent data validation was performed for
several phases of the investigation according to the
requirements of data validation SOPs which included a
data quality assessment and a compliance evaluation
based on the analytical SOPs. Extensive coordination
with the data management contractor was required
throughout the validation efforts in order to identify
problems in the database and to update the database
remotely.

At the request of a client, reviewed data validation
reports prepared by a competitor on herbicide and
pesticide/PCB  analytical data for a wetlands site
investigation. Identified major qualitative and
quantitative laboratory errors which were missed by the
competitor. The qualitative errors had a major impact
on the risk assessment for the site investigation. The
discovery of the errors resulted in major changes by the
laboratory in its approach to the analysis for
pesticides/PCBs.

Performed laboratory audits for several major
companies to assess laboratory quality and reliability.
As requested by the client, the audits evaluated
laboratory personnel’s use of good laboratory practices,
laboratory quality control/quality assurance programs,
and analytical methods.
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Performed audit of an on-site industrial laboratory
with the primary function of providing analytical
support for procedures involved in decommissioning
electrical transformers and various other electrical
equipment. The laboratory analyzed dielectric oil from
the equipment in order to determine if (and at what
concentration) PCBs were present based on US EPA
guidelines. These analyses were used to categorize
equipment for disposal. In addition, the facility
collected and analyzed wipe samples from the surface
area of scrap parts to ensure low levels of residual
PCBs. Prepared audit report summarizing findings
and key recommendations for the client to improve the
qualitative and quantitative QA/QC for the analyses
performed.

Has prepared and third-party reviewed several project-
specific QAPjPs, which included the participation in
the formulation of project strategy and Data Quality
Objectives (DQOs) for submission to federal and state
regulatory  agencies, Has addressed comments
provided by agencies on QAPjP concerns. Has
provided project-specific justification for project
reporting limits which did not meet regulatory agency
requirements.  Has also reviewed and revised
Sampling and Analysis Plans.

Provided consultation on identifying analytical
alternatives to potentially expensive state requirements
for analytical work for a site investigation directed by
the Virginia Department of Environmental Quality.
The state was requiring the use of numerous analytical
methods for the analysis of only a few classes of
analytes. Developed a mult-tiered decision-tree
approach which provided a dramatically less
expensive alternative that met the data quality
objectives of the project and that overlapped with
some of the requirements of the coinciding RCRA
facility investigation. Also modified the QAPjP for
the RCRA facility investigation to include the
alternative analytical approach.

Prepared appendices for use in a corporate
environmental contract laboratory program as a
guideline for the use of the corporate environmental
contract laboratory program: Laboratory
Specifications Manual and Analytical Services and
Quality Assurance Guidance Manual, specifically for
waste characterization as it relates to hazardous waste
management under the Resource Conservation and
Recovery Act (RCRA).

Prepared the RFP of analytical services for a monitoring
program for a major company. The RFP addressed
issues including budget, personnel, experience,
instrumentation, and laboratory quality control/quality
assurance programs. Reviewed proposals submitted by
the laboratories in response to the RFP to determine the
most qualified applicant. Reviewed and aided in re-
writing the project-specific laboratory quality assurance
project plan prepared by the contract laboratory.

Performed a scientific evaluation of the results from the
analyses of fly ash samples in an attempt to identify the
possible sources of waste materials at a landfill. The
evaluation included determining which analytes should
be considered indigenous to the landfill, grouping these
analytes based on chemical structure and industrial
processes, and comparing the groupings and individual
compounds to the manufacturing processes used by
various local industries.

Prepared and issued a one-page survey to the clients of a
laboratory in order to evaluate the laboratory's
performance in the opinion of their clients. The survey
responses were compiled and evaluated in order to
determine specific areas in which the laboratory could
ultimately improve their services to their clients.

Assisted a laboratory in the application process for
certification in the Environmental Laboratory
Accreditation Program in the State of California.
Obtained and reviewed the application and provided
laboratory with a detailed list of information required to
complete the application process. Upon receipt of all
necessary information from the laboratory, completed
the application and provided final instruction to the
laboratory.

PUBLICATION

Clark, M. A. and R. J. Vitale. “How to Assess Data

Quality for Better Decisions.” Clearwater. New York
Water Environmental Association (NYWEA), Vol.
26, No. 2 (Summer 1996).

PRESENTATION/PAPER

Clark, M. A. and M. J. Piccone. “Regional Vanations in

the Evaluations of Analytical Data.” SUPERFUND
XV. Washington, DC, 29 November-1 December
1994.
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RUTH L. FORMAN

Senior Quality Assurance Chemist IT1

FIELDS OF COMPETENCE

Analytical and sampling quality assurance
procedures.

¢ Analytical database design.

o Corporate  laboratory  program  design,
execution, and maintenance.

¢  Field operations audits.
e  Laboratory auditing.

o  Performance evaluations, study design, and
executions.

e  Project-specific analytical requests for proposal
preparation.

e  Project-specific quality assurance oversight.

e Quality Assurance Project Plan preparation
and third-party review.

s Rigorous third-party data validation for RI/FS,
RF1s/CMS, and CAA stack tests.

e Sampling and analysis plan preparation and
review.

o Technical liaison among laboratories,
industries, and consultants.

e Theoretical and practical knowledge of the
facets of quantitative analysis for organic and
inorganic pollutants by published
methodologies.

¢  Training and managing data validation staff.

CREDENTIALS

B.A., Chemistry, Franklin and Marshall College,
Lancaster, Pennsylvama, 1986.

PROFESSIONAL AFFILIATION
Atr and Waste Management Association

Society of Women Environmental Professionals

SUMMARY OF EXPERIENCE

Ms. Forman has ten years of field and
analytical/quality assurance experience. As a
Senior Quality Assurance Chemuist [II, Ms. Forman
manages various projects and staff within the
Valley Forge, Pennsylvania, office. Ms. Forman 1s
knowledgeable in the fields of orgamic and
inorganic data validation (including specialty
analyses), laboratory auditing, field auditing, and
the preparation of third-party review of analvtical
standard operating procedures (SOPs), field
operation SOPs, project Quality Assurance Project
Plans (QAP)Ps), and Request for Proposals (RFPs).

Prior to joining Environmental Standards. Ms.
Forman was a chemist with a pnmary US EPA
Superfund contractor for US EPA Region I[II
During her tenure at this position, Ms. Forman was
responsible for developing and maintaiming the
office quality assurance program, pertorming field
audits, writing field SOPs, performing data
validation, and managing vanous prelimnary
assessment site investigations and hazardous
ranking system projects.

KEY PROJECTS

s Performed analytical data validation for
numerous site investigations to determine
analytical data  outliers and data
quality/usability.  Data reviewed included
those for US EPA Contract Laboratory
Program (CLP) protocols, SW-846 Methods,
Methods for the Chemical Analysis of Water
and Wastes, and the US EPA Series 200, 500,
and 600 Methods.



Provided data validation project management
for several major US EPA Region |, Region 1I,
Region [II, Region [V, and Region V site
investigatons.  Duties included performing
data log-in and prowiding tracking, techmcal
assistance 1n data validation problems,
reviewing quality assurance reports, tracking
budgets for data package review, and
providing technucal assistance to clients.

Conducted single-blind and double-blind
performance evaluation (PE) studies for several
corporate laboratory programs. The studies
involved procuring the PE samples,
coordinating with laboratory and/or field
personnel, and evaluating the results.

Developed and participated in national and
international corporate laboratory programs for
several pharmaceuticals and corporations. The
development of the programs required
assessing the company’s current laboratory use
and expenditure performing laboratory audits,
conducting PE studies, prepanng RFPs,
evaluating proposals, ranking laboratory
performance and pricing, and preparing
corporation laboratory manuals.

Performed laboratory audits for several major
companies to assess laboratory quality and
reliability. The audits were based upon issues
of good laboratory practices, laboratory quality
control/quality assurance programs, and the
analytical methods requested by the client.

Performed field audits for several major clients
to assess sampling, packing and shipping
techmques. Audits were based upon
acceptable sampling procedures and project
sampling plans.

Provided project management for quality
assurance/quality control (QA/QC) technical
oversight of a three-year study (primanly air)
of a large metropolitan publicly owned
treatment works (POTW). Responsibilities
included participating in local community
committee meetings and public meetings;
commenting on project activities; preparing an
RFP, reviewing proposals, QAPjPs, sk
assessment work plans, final reports, and
analytical methods;, auditing laboratories;
submitting blind PE samples; conducting field
audits; collecting split samples; and validating
and senior reviewing all project data.

¢ Prowvided project management for a large
pipeline company in the eastern United States.
Responsibilities included auditing several
large environmental laboratories, validating
and senior reviewing project data, tracking
project activity and budget status, coordinating
field auditing activities, conducting round
robins of multi-laboratory blind PE samples.
providing technical assistance on laboratory,
field, and overall project quality assurance
1ssues.

PUBLICATION

Baldwin, J. E., T. C. Barden, R. L. Pugh-Forman,
and W. C. Widdison.  “Partial Loss of
Deuterium Label in Wilkinson's Catalyst
Promoted Decarbonylations of
Deutentoaldehydes.” Jo of Organic
Chemistry 52 (1987):3303.

PRESENTATIONS/PAPERS

Forman, R. L., R. J. Vitale, D. C. Nuber, and D. P
Callaghan.  “A Case Study:  Effective
Assessment of Data Usability During a Multi-
Year Air Study.” 9lst Annual Air and Waste
Management Association Meeting. San Diego.
CA, 14-18 June 1998.

Mussoline, G. R, R. L. Forman, and D. P.
Callaghan. “Data Management - Effective and
Cost Efficient Use in an Environmental
Investigation.” SUPERFUND  XVIL
Washington, DC, 6-8 November 1995.

Forman, R. L. “Quality Assurance/Quality Contro]
at POTW.” Eleventh Annual Waste Testing
and  Quality  Assurance  Symposium
Washington, DC, 23-28 July 1995.

Forman R. L. “Continuous Emission Morutoring
QAPPs.” Delaware Valley Chapter of MASS-
AWMA, Implementation of New Jersey's Title
V and Enhanced Monitoring Workshop.
Cherry Hill, NJ, 25-26 May 1595.

Forman, R. L. “Gudance for Determining Data
Usability of Volatile Organic Compounds in
Air.” SUPERFUND XV. Washington, DC,
29 November-1 December 1994.

Forman, R. L., and D. C. Nuber. “Emussions
Sampling - Controlling the Cost Through Data



Validation.” First North American Conference
& Exhibition on Emerging Clean Aur
Technologies and Business Opportunities.
Toronto, Ontano, Canada, 26-30 September
1994



DONALD J. LANCASTER

Senior Quality Assurance Chemist II

FIELDS OF COMPETENCE
e  Analytical and environmental chemistry.

s Analytical methods development and
specification design.

e Performance evaluation study design and
execution.

e  Project-specific analytical request for proposal
preparation.

e Project-specific quality assurance oversight.

¢ Quality Assurance Project Plan preparation
and third-party review.

e Rigorous third-party data validation RLFS,
RFIs/CMS, Permit B, and delisting studies.

¢ Training data validation staff.

s  Laboratory audits.

CREDENTIALS

B.S., Chemustry, Minor in Mathematics, University
of Arizona, Tucson, Arizona, May 1986.

Additional course work towards an M. A. Degree in
Mathematics, West Chester University, West
Chester, Pennsylvama.

SUMMARY OF EXPERIENCE

Mr. Lancaster has eleven years of expenence in
analytical chermstry and quality assurance.
Specifically, he has nine years of experience in the
data validation of organic and inorganic analyses,
and two years of experience in the analysis of air
and water samples for metals and wet chemistry
parameters. As a Senior Quality Assurance

Chemist II at Environmental Standards, Mr.
Lancaster is involved in the quality assurance
review of organic (volatile, semvolatile,
pesticide/PCB, herbicides, and dioxin/furan)
analyses by a variety of methods, including gas
chromatography (GC), GC/mass spectroscopy
(MS), high performance liquid chromatography
(HPLC), and High Resolution GC/MS. Mr.
Lancaster also routinely performs data validation
for inorganic analyses, including metals by
inductively coupled plasma (ICP), [CP-MS and
graphite furnace atomic absorption (GFAA), and
wet chemistry parameters by colonmetric,
ultraviolet-visible (UV-VIS), ion selective electrode
(ISE), and titntmetric methods. In addition, Mr.
Lancaster has performed method reviews for an
SW-846 Workgroup, and has wrntten and reviewed
project-specific analytical methods and data
validation standard operating procedures (SOPs)

Other projects performed by Mr. Lancaster at
Environmental Standards include the preparation of
Requests for Proposals (RFPs) for analytical
services for major US Corporations and reviews of
the proposals submitted in response, and laboratory
audits to assess the techmical, quality assurance,
and support services for major environmental
laboratories in the US. Finally, Mr. Lancaster 15
responsible for the creation and revision of data
validation SOPs used internally at Environmental
Standards.

Prior to jomung Environmental Standards, Mr.
Lancaster was a Data Validation Chermust with a
large government consulung firm in Wayne,
Pennsylvama. His pnimary responsibilities included
the data validation and the preparation of quality
assurance reports for Comprehensive
Environmental Response, Compensation and
Liability Act (CERCLA) site inspections performed
in US EPA Region IIIl. The analytical data
reviewed included those generated by GC/MS, GC,
ICP, and GFAA for the analysis of solid and
aqueous samples for the Target Compound List
(TCL) volatiles, semivolatiles, pesticides/PCBs,



dioxins and furans, metals and cvarude from all
laboratories participating in the Contract Laboratory
Program (CLP). Prior to this, Mr. Lancaster was a
Research Chemust for the University Analytical
Center at the Umversity of Anzona in Tucson,
Arizona. His pnmary responsibility was the
analvsis of aqueous and air filter samples for metals
by [CP, flame AA, and GFAA. He also performed
the analysis of aqueous and air filter samples for
fluonde, chloride, bromide, nitrate, and sulfate by
IC and for phosphates by UV-VIS, and the analysis
of air filter samples for total hydrogen, total carbon,
and total nitrogen.

KEY PROJECTS

e Performed analytical data validauon for
numerous site investigations to deterrmine
analytical data  outliers and data
quality/usability.  Data reviewed included
those for US EPA CLP protocols, SW-846
Methods, Methods for the Chemical Analysis
of Water and Wastes, and the US EPA Senes
200 and 600 methods.

e Data validation project manager for several
major US EPA and NIDEPE site
investigations. Duties included logging in and
tracking data, providing technical assistance in
data validation problems, reviewing quality
assurance reports, tracking budgets for data
package review and providing technical
assistance to clients.

¢ Rewised laboratory analytical manual for a site
laboratory for a Fortune 500 company. The
manual emphasized the importance of
performung quality control analyses to assure
the validity of analytical results and of
documenting laboratory sample and quality
control analysis results.

o  Performed laboratory audits for several major
companies to assess laboratory quality and
reliabihity. The audits evaluated the
laboratory’s  adherence to good laboratory
practices, laboratory quality assurance/quality
control (QA/QC) programs, and the analytical
methods requested by the client.

s  Performed field audits for several major clients

to assess sampling, packing, and shipping
techniques. The audits evaluated field

personnel’s adherence to acceptable sampling
procedures and project sampling plans.

Reviewed methods as part of the SW-846
Inorganmic  Workgroup. Methods  were
reviewed for techrucal ment and completeness.
Analyses covered by methods were ignitability
of solids (Method 1030), corrosivity (Method
1120), acid digestion of sediments, sludges
and soils (Method 3050B), microwave-assisted
acid digestion of ash and other siliceous wastes
(Method 3052), and white phosphorus by
solvent extraction and gas chromatography
(Method 7580), all of which will be included
in the Third Update for SW-846.

Performed statistical analysis of data for a
major company to show that treated wastes
should not be considered hazardous and
detected levels fall within US EPA-specified
limits. Statistical analysis was performed 1n
accordance with the US EPA documents “Soil
Sampling Quality Assurance User's Guide”
(May, 1984) and “Supplement Gudance to
RAGS: Calculating the Concentration Term”
(May, 1992).

Prepared Quality Assurance Project Plan
(QAP;P) for the sampling, analysis, and report
distnibution for the monitoring discharges and
on-site wells for a Fortune 500 company. The
QAPJP emphasized the documentation of all
activities and stressed the importance of

QA/QC.

Prepared a number of comprehensive RFPs for
analytical services for a wide variety of large
short- and  long-tem  environmental
investigations. Evaluated laboratory proposals,
performed  laboratory  audits, provided
recommendations for award, and participated
in contract negotiations. One such project
saved a Fortune 500 company 30% 1n
analytical costs over two years.



STEPHEN T. ZEINER, CPC

Senior Quali

FIELDS OF COMPETENCE
¢  Analytical and environmental chemustry.
¢ Analytical method specification design.

e Corporate laboratory program  design,
execution, and maintenance.

¢ Laboratory audats.

e Performance evaluation study design and
execution.

»  Project-specific analytical/sampling request for
proposal preparation.

¢ Project-specific quality assurance oversight.

¢ Purge and trap/GC instrumentation repair and
troubleshooting.

¢ Quality Assurance Project Plan preparation
and third-party review.

¢ Rigorous third-party data validation RLFS,
RFIs/CMS, Permut B, delisting studies, and
CAA stack tests.

o Technical liaison among laboratories,
industries, and consultants.

o Technical support for laboratories.

e Theoretical and practical knowledge of all
facets of quantitative analysis for organic and
inorganic pollutants by pubhshed
methodologies.

e Volatile organic analyses using SW-846 8000
Senes and US EPA 500 and 600 Series
Methods.

Assurance Chemist O

CREDENTIALS

B.S.,, Chemustry, Shippensburg  Uruversity,
Pennsylvania, 1988.

Shippensburg University, Pennsylvania. Graduate
Analytical Chemistry Course Work.

CERTIFICATIONS

Certified Professional Chemist (CPC) -
Amencan Institute of Chemists, Alexandna,
Virginia.

Member ~ American Institute of Chemists (MAIC)

American Institute of Chemists, Alexandna,
Virginia.

PROFESSIONAL AFFILIATIONS

American Association for the Advancement of

Science - Member

American Chemical Society ~ Member

American Institute of Chemists — Member

Society of Environmental Management and
Technology — Member

SUMMARY OF EXPERIENCE

Mr. Zeiner has seven years of analytical and quality
assurance experience. Specifically, he has two
years of analytical experience performing analyses
for organic contaminants in a vanety of media by
instrumental methods, including research and
development of analytical methodologies. As a
Senior Quality Assurance Chemist II, Mr. Zemner
has five years of experience in the fields of organc,
inorganic, radiological, and wet chermustry data
validation (including specialty analyses such as
dioxin/furan data), laboratory audits/evaluations,
third-party review and production of Quality
Assurance Project Plans (QAPjPs) for remedial
investigations/feasibility  studies (RUFS), a



Resource Conservation and Recovery Act (RCRA)
Facility Investigation/corrective  action  plan
{RFUCAP) and remedial actions; design of
specialty analytical data package deliverables to
accommodate  project-specific  data  quality
objecuves (DQOs);, specificaion of quality
assurance/quality control (QA/QC) parameters for
invesugative sampling events; third-party review
and cnuque of laboratory standard operating
procedures (SOPs), management of several
chermusts on large data validation and corporate
contract laboratory programs; project cost tracking;
review of project invoices; production and
evaluation of cost proposals, and design of
corporate contract laboratory programs.

Prior to employment at Environmental Standards,
Mr. Zeiner was a Chenust [ for a large independent
analytical laboratory. He was responsible for
performing volatile organic analyses by SW-846
and US EPA 500 and 600 Senies Methods using
purge and trap gas chromatography (GC) with
photoionization (PID), flame ionization (FID), and
electrolyte conductivity (ELCD) detectors. His
responsibilities included writing laboratory-specific
modifications of SW-846 and US EPA methods,
wnting and updating SOPs, designing and
implementing a comprehensive repair and
preventive maintenance program, and tralning
sixteen chemists in the repair and performance of
preventive maintenance procedures for purge and
trap/GCs. I[n addition, he researched and developed
a laboratory method for the application of purge and
rap/GC techniques for separation and detection of
non-halogenated/non-aromatic  volatile  organic
compounds.

KEY PROJECTS

o Performed analytical data validation for
numerous site investigations to determine
analytical data  outliers and data
quality/usability. Data was reviewed
according to US EPA Contract Laboratory
Program (CLP) protocols;, SW-846 Methods;
Methods for the Chemical Analysis of Water
and Wastes; and the US EPA Series 200, 500,
and 600 Methods.

e Served as data validation project manager for
US EPA Region I and NYSDEC site
investigations. Duties included data log-in and
tracking, assisting in technical data validation
problems, reviewing quality assurance reports,

tracking budgets for data package review, and
prowviding techrucal assistance to clients.

Served as project manager for the development
of a corporate contract laboratory program that
included a Laboratory Users/Corporate Quality
Assurance Guide. Developed a wrnitten survey
to  collect project information  from
approxumately 80 client sites. Designed a
client-specific Request for Proposal (RFP).
Additionaily, laboratory audits were performed
on the short-listed laboratories, and the
laboratory proposals were evaluated and
ranked.

Served as part of the peer review team for the
US EPA Region I orgamic data validation
guidelines.

Served as project manager for a preliminary
NYSDEC site investigation for Aroclor
characterization. Duties included the
preparation of a Request for Quotation (RFQ),
review and evaluation of proposals,
preparation of data package deliverables that
were required for the project-specific analyucal
protocol, and performance of a laboratory audit
of the selected project laboratory.

Served as part of a project team for the
development of a Corporate Quality Assurance
Program and Laboratory Users Guide.
Developed a written laboratory survey aimed at
determining the capabilities of a facilitv.
Additionally, performed laboratory audits to
“short-list” bid candidate laboratories.

Served as an on-site technical consultant to
three laboratories. Duties included the review
of data package deliverables prior to 1ssuance
and the review of analytical data for accuracy
and adherence to volatile organic, semuvolatile
organic, and inorganic method protocols.

Assisted In an extensive on-site audit of a
laboratory for a Fortune 100 client. Audited
GC and GC/mass spectroscopy (MS) organic
analyses, sample log-in and receipt, data
packaging, and the reporting areas within the
laboratory. Provided feedback of audit
findings to the laboratory during a debriefing
session. Prepared a detailed audit report

summarizing audit findings.



Served as part of a project team for the review
and companson of US EPA stack testing
methodologies and European stack testing
methodologies for polychlonnated
dibenzodioxin/polychlornated  dibenzofuran
(PCDD/PCDF) parameters. Duties included
the review and companson of the analytical
procedures and QC requirements for the US
EPA and European methodologies.

Served as an analyst for purge and trap/GC
analyses by US EPA 500 and 600 Senes
Methods and SW-846 Methods. In addition,
served as a troubleshooting and repair person
for sixteen purge and trap/GC instruments.
Duties included repair, analysis, maintenance,
and research and development for volatle
organic purge and trap/GC analyses.

Provided data validation services for an RFI at
a major aircraft corporation. Rewviewed
PCDD/PCDF, wvolatle, semivolatile, and
pesticide/PCB compounds for several data
package delivery groups. Prepared reports and
performed secondary review of reports and
data tables for several additional packages.

Developed an RFQ that included the analytical
specifications and QA/QC  procedures
necessary for laboratories to perform work and
accurately bid work under the client’s
environmental contract laboratory program.
The laboratories were also requested to provide
additional technical information for review by
Environmental Standards.

Co-authored and managed the development of
an Environmental Contract Laboratory
Program - Analytical Services and Quality
Assurance Guidance Manual, which include
information useful both to the client’s staff for
project planning and to the laboratory’s staff
for sample analysis and data package
generation. Topics in the manual included
analytical methods, data package
specifications, communication schemes, DQO
options, QA/QC procedures, corrective actions,
and electronic deliverable specifications.

Served as part of a team that audited and
evaluated several laboratories’ sample log-in
and receipt procedures, organization, sample
preparation methods, analytical expertise and
compliance, QA/QC procedures,
documentation procedures, data packaging

procedures, and results reporting methods Co-
authored detailed audit reports that inciuded
descriptions of the laboratories’ procedures. A
ranking report based on the technical aspects
evaluated during the audits was provided to the
client.

® Served as a project manager and as technical
support to a Fortune 100 industnial client for a
US EPA Region II RI/FS. Served as contact
point for technical questions regarding data
quality issues, as well as managing chemusts
performing data validation on solid and
aqueous samples.

PUBLICATION

Zemer, S. T. “HazWaste World/SUPERFUND
XVIL.” The Chemist Vol. 73, No. 6 (Nov./Dec.
1996).

PRESENTATION/PAPER

Zeiner, S. T. “Realistic Cnitena for the Evaluation
of Field Duplicate Sample Results”
SUPERFUND XV. Washington, DC, 29
November-1 December 1994

CONFERENCE MODERATOR/CHAIR

Zewner, S. T. Chairperson. “Browntields: State and
Local Lessons.” HazWaste
World/SUPERFUND XVIIL Sheraton
Washington Hotel, Washington, DC, 2-4
December 1997.



